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ORIGINAL ARTICLES 


OBSERVATIONS ON SOME OF THE MECHANICAL PRINCIPLES OF 
ORTHODONTIC APPLIANCES* 


By O. Henry, Lonpon, ENGLAND 


HE laws of mechanical forces so govern the manipulation of our ortho- 
dontie appliances that, if they are not carefully observed, forces will be 
working against each other and, instead of getting tooth movement, one 
will be in the position of the man trying to raise himself by pulling on his 
boot straps or, what is much worse, you find that the anchor teeth are moving. 


Such a thing as absolute stationary anchorage is impossible in the human 
jaw, and the first of Newton’s laws that with every action there is an equal 
and opposite reaction must be kept constantly in mind. 

Fig. 1 shows an appliance which we find advertised in our dental jour- 
nals; Dr. Pollock used this illustration to show that no matter how well con- 
structed, the appliance can only result in failure applied as it is here. Every 
mechanical principle in orthodontia is wrongly interpreted. 

In the first place the crowded position of the anterior teeth will give 
more resistance to the applied pressure than the anchor teeth, and the T-bar 
will slide up the inelined planes of the anterior teeth and tip the molars, if 
straightening the front teeth be attempted before expansion of the arch is 
begun. 

Secondly, the power tube, which is intended to bring about expansion, 
will bring the greatest expansion in the molar region, instead of the premolar 
region, where most expansion is needed; also, there is elongation of the arch 
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during expansion, represented in the diagram below, which with the crowded 
position of the anterior teeth, will tend to push the molars back. 

I should like to bring before you some of the mechanical principles in- 
volved in expansion. 

Fig. 2 shows the Angle expansion arch; after adjusting expansion, that 
is, putting the spring in the wire to bring the molars out, the center of rota- 
tion X is at the middle of the wire outside the arch. The wire, trying to 
resume its former position, tends to carry the molars along the angles of rota- 
tion A and B, and in order to avoid bringing the distal half of the molars out 
of alignment, a compensating bend is made before the tube as shown in the 
diagram below, which brings the molar out parallel with its former position. 

Fig. 3 shows a drawing of the lingual arch of the Mershon technic. Ex- 
pansion is produced in the premolar region by the auxiliary springs, and in 
the molar region by opening the angle at X, the junction of the front and 
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side segments. Here, the center of rotation is at the front of the mouth, but 
inside the arch; however, as in the foregoing method, a compensating bend 
must also be made, just before the lock, as shown in the diagram below, in 
order to bring the molar out parallel with its former position. 

Fig. 4 shows expansion by the Jackson Removable Method, which has 
recently been taken up by Dr. Crozat of New Orleans, as well as other men 
in America, using the modern orthodontic materials now at our command. 

In expansion with this appliance, the center of rotation X, is transferred 
from the front of the mouth, as was the ease in the foregoing methods, to 
just back of the molar region, and as it is necessary in most cases to get the 
greatest expansion in the premolar region (that is, expansion must be pro- 
gressively increased as we advance from the molars to the canine region), the 
angle of rotation can be allowed to work to its fullest extent, and no com- 
pensating bends need be made. 

However, if expansion be required in the molar region alone, then a sec- 
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ond center or rotation X is at the front of the mouth; but opening the angle 
at this rotary center tends to bring the front ends of the segments together, 
and measurements must be taken between them before expanding the molar 
region, and the front ends must be readjusted to their former position after 
expansion. 

Should it be desired to bring one or both segments out parallel with their 


Fig: 4, 


former position, this can be done by opening both angles of rotation the same 
degree. It can be very accurately done by first measuring the distances be- 
tween the two fixed points C in the anterior region, and the two fixed points 
D in the posterior region, and giving a half millimeter expansion at each 
rotary center, that is, each angle is opened the same degree. This is more 
clearly seen from the diagram of a parallel ruler below, opening the acute 
angles to right angles brings the rulers apart parallel with each other. 
From the drawing it can be seen that one segment of the arch is pitted 
against the other in expansion—there is compound reciprocal anchorage—the 
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strain of expansion does not fall on the single tooth as in the other methods 
shown. 

Also there is group movement of the teeth, that is, the teeth in each seg- 
ment retain their approximal relation to each other in expansion. 

The cribbing devices encircle the teeth in such a manner that there is no 
tipping; the teeth are moved bodily in expansion. 

The short wire £ is for attachment of the high labial wire, which is soldered 
to the appliance after the necessary expansion has been obtained. 

Fig. 5 is an illustration of the high labial wire in position, with hooks 
for the intermaxillary force; from this it can be seen that we also pit one 


segment against the other in getting our arch relations, and so avoid the 
strain upon one single anchor tooth. 

Furthermore, it is the opinion of some authorities that we produce the 
best facial outline when correcting distoclusal cases, if we correct the arch 
form of the maxillary teeth, and then bring our mandibular teeth bodily 
forward to meet the opposing teeth. This can be accomplished with this 
method by the use of the finger-spring called a ‘‘golf stick,’’ which includes 
the canine in the upper segment. The spring on the canine reinforces the 
anchorage in the maxillary arch, so that the intermaxillary force will act 
more on the mandibular teeth, bringing them forward. 

At the same time, the position of the ‘‘golf stick’’ can be so adjusted 
that it will correct any malposition. The force of the elastic each time the 
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mouth is opened, the ‘‘golf stick’’ will slide down the inclined plane and tip 
the canine into its correct position. 

Finger-springs from the side segments on the lingual of the maxillary 
appliance, at the beginning of the case, start the upper incisors to move for- 
ward; and with muscle exercises, the action of the intermaxillary elastics, 
pulling the mandibular teeth forward, the maxillary front teeth are brought 
into their correct position. 

As ean be clearly seen, segments must be inserted in the high labial wire 
as the maxillary teeth move forward, to allow of proper shaping of the arch. 


Fig. 8. 


Fig. 6 illustrates the mandibular applance in position. With the appli- 
cation of the T-bar, the intermaxillary force is transmitted to the mandibular 
front teeth, and the T-bar also acts as a support to them when they bite on 
the inelined planes of the maxillary front teeth, thus aiding in the proper 
alignment of the maxillary teeth, which J mentioned when showing the last 
slide. 

As ean be seen from the illustration, we can measure and give the same 
millimeter of expansion in the mandibular as in the maxillary, and both 
arches move at the same time and in harmony with each other in expansion. 
Fig. 7 illustrates the front view after the relation of the arches has been 
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adjusted. The labial arch is so placed that it is inconspicuous, and as many 
finger-springs as necessary can be applied for the proper alignment of the 
front teeth. 

I do not wish to convey the idea that I find this method superior to any 
other, but that I find it very useful in those patients with permanent den- 
tures, where the premolars are fully erupted and their proximal contacts are 
normal. In such cases we do not wish to disturb the relation of these teeth 
to each other, but rather keep the segment as it is. 

Furthermore, in Class II distoclusion eases, there is not so much danger 
of opening the bite when using the intermaxillary elastics as there is when 
the single tooth is used as anchorage. This is a great advantage here in 
England, where, owing to school regulations, there are long intervals between 
visits. 

The prophylactic advantages of a removable appliance I do not need to 
dwell upon, they are evident to all. A further advantage over the fixed 
appliance is that, should anything break and a visit be impossible, it can be 
removed by the patient and sent for repair. 

Fig. 8—Now there are cases where we cannot rely on the cooperation 
of the patient and therefore a removable appliance is contraindicated, but 
where we still wish to apply these principles of expansion. Dr. Pollock, of 
St. Louis, has applied the Jackson principles in a fixed removable appliance 
(Fig. 8). This appliance is removed from the teeth with band-removing 
pliers, for each adjustment. It is cemented with a temporary cement, and 
the bands are made of strong enough material so that they will not lose their 
shape when the appliance is removed with the pliers. 

The illustrations I have used were made by a draughtsman who is not a 
dentist, and I beg you to make allowances; some drawings were made from 
the ease I am going to show at the table clinic, with appliances in place. 
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MUSCLE TRAINING IN FACIAL ORTHOPEDICS* 


By Dr. James T. QurinTERO, Lyons, FRANCE 
Lecturer on Orthodontia at the Ecole Dentaire de Lyon 


HE physiologic principles underlying the proper balance of facial mus- 

eles, and consequently affecting the expression, do not seem to have been 
given as much consideration, nor to have been put into practice in Europe, 
to the same extent that they have been in America. However, in 1922, Izard 
brought forward an interesting case of muscle training, the first to be pub- 
lished in France, and shortly after I called attention to the value of this 
method of muscular training as an aid to orthodontic treatment. Before 
presenting to you these new cases in their present condition mention should 
be made of the basic principles underlying this method and its means of 
application. 

It is self-evident that lack of development of underlying structures will 
be reflected upon the face of the patient. This lack of development, which it 
is our aim to overcome, may affect either the bones or the soft parts. While 
the bones can be more or less permanently altered by mechanical means at 
our disposal, the soft parts cannot, and we must try, by other methods, to 
overcome their deficiencies. Among these, proper exercise and rational train- 
ing bring about the best results. It is only a short time since physical eduea- 
tion has been made compulsory in all French schools, and, as was to be 
expected, marked development of the children has followed—although the 
allotted time is comparatively short. The same principle remains true, when 
applied to the limited area which the orthodontist is called upon to develop, 
for, although training develops the muscles, it does not necessarily enlarge 
them; it gives them tone and, for that reason, must be kept up in a small 
way even after the treatment is completed. 

The first duty of the orthodontist is to determine what group of muscles, 
if any, is underdeveloped, and what the best exercise for each one may be. 
We all know, for instance, that certain dentofacial deformities are due to 
lack of muscular tonicity of the lips and cheeks, or of the tongue, and several 
authors have recently called attention to this fact. The conditions under 
which these deformities can be brought about was fully deseribed by Izard 
in January, 1922; he states that the most important of these conditions is a 
change in the muscular function; next a particular soft and malleable condi- 
tion of the underlying bony structures, which if prolonged and continued the 
bones may be permanently affected. Experimental proof of these facts has 
been given by Anthony and Pietkiewicz, as long ago as 1910. They took a 
puppy two days old and cut its left temporal muscle. The dog was killed 
after mature development, and among other deformities, on the side operated 
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upon, were noted a marked change in the shape of the condyle and coronoid 
process, a lessening of the thickness of the ascending ramus, but not of its 
length, due to atrophy of the muscular insertions. Likewise the skull was 
flattened on the same side. Clinical proof that these conditions are necessary 
to produce dentofacial deformities was offered during the World War by 
men whose tongues had been amputated, and whose teeth inclined lingually, 
on account of lack of support from that side. Two such cases were presented 
by Frey. Izard cites Schendel, who in 1903 reported disturbances caused by 
macroglossia. On the other hand, cicatricial tissue exerts a very strong 
traction, and in 1909, at the Wiesbaden meeting of the American Dental Soci- 
ety of Europe, M. J. Quintero showed an interesting case of deformity of the 
face and neck caused by a deep burn through ether during a surgical opera- 
tion. Many more examples could be given, if necessary, of the influence of 
the muscles of the face on the underlying structures. 

The method of muscular training has been fully deseribed by A. P. 
Rogers, of Boston, in a series of articles, and he seems to have studied more 


2 
Fig. 1.—Diagrammatic representation of the orbicularis muscle (after Roy). 1, In- 
ternal orbicular muscle; 2, external orbicular muscle; 3, triangular muscle of the chin; 


canine muscle. 


closely than anybody the action of voluntary muscular contraction of the 
facial region. I mention voluntary muscular contraction because it has been 
claimed that many others before him have made use of muscular power in 
orthodontic procedure. While this may be so in a sense, we should remember 
that this use was mostly involuntary, such as was the ease with inclined 
planes, with Herbst’s Okklusionscharnier, or G. Villain’s Bielle and the like. 
Nor could we include in muscular action the pressing of the tongue or finger 
against a lingually malposed tooth, as reeommended by such ancient authors 
as Celsus, Pliny, Abuleasis, Ambroise Paré or Pierre Fauchard. While this 
may, with a great stretch of imagination, be termed muscular action, nobody 
could possibly regard it as a training for the muscles of the face that have 
lost their tonicity and ean only regain it by proper exercise. Nor do I pre- 
tend to say whether A. P. Rogers was or was not the first to use such a 
method for orthodontic purposes. Suffice it to state that he was the first to 
put order in this method, and that should be enough to earn him our 
gratitude. 
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The basis of all muscular training is given by Hébert, a specialist of 
physical culture, as follows: 


1. Muscular contractions should be as ample as possible. 


2. Their intensity must be related to the physiologic function of the 
musele or group of muscles, and must never be overdone. 

3. The speed, or duration of the contractions must be related to the 
parts to be moved, and should be slow at first, always regular, and never 
abrupt. 

4. Each contraction should be separated from the preceding and suc- 
ceeding ones by a slight interval of rest which should be at least equal in 
length to the contraction. 

5. Contraetions should be repeated and continued until a slight feeling 


Dilatator Naris 
Dilatator Naris Posterior 


Depressor Alae Nasi 
Levator Ment’ 


Fig. 


of local fatigue is felt. This sensation indicates the limit of duration beyond 
which the contractions should not be kept up. 

We now have a basis upon which to begin our work, but we must, first 
of all, remember our facial anatomy and especially myology. It is not nee- 
essary to go into the detail of this, but I will recall at least the names and 
functions of the principal muscles with which we have to deal. Anatomically 
they may be divided as follows: 

I. Muscles of the mouth (or superficial muscles) : 

1. Labial series: vertical muscles which pass either downwards or up- 
wards to the lips, and chiefly to the inner half. 

2. Angular series, which pass from above or below to the corner of the 
mouth. 

3. Transverse series, which radiate transversely. 


II. Museles of mastication (or deep muscles). 
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III. Anterior cervical muscles, which in turn may be divided into: 
1. Superficial muscles (platysma myoides). 
2. Deep muscles (supra- and infra-hyoid muscles). 
If, however, we consider these muscles from the standpoint of their 
function, we may divide them a little differently into three principal groups: 


I. Facial muscles: 
1. Muscles of the lips. 
2. Muscles of expression. 
II. Museles of vertical mandibular movement: 
1. Elevators of the mandible. 
2. Depressors of the mandible. 
III. Museles of horizontal mandibular movement: 
1. Protruders of the mandible. 
2. Retruders of the mandible. 


Fig 3.—The pterygoid muscles, the zygomatic arch and a portion of the ramus of the 
mandible removed. 


Between the first and second groups we can place the platysma myoides 
muscle, which is intermediate in action between the superficial, or facial mus- 
cles, and the depressors of the mandible. Its value in muscle training and 
facial orthopedics is very uncertain. 

I. FACIAL MUSCLES 

1. Musele of the lips (orbicularis oris). This muscle, composed of two 
parts, an internal and an external, serves to close the lips. When insuffi- 
ciently developed, or hypotonic, it allows the upper lip to recede and the 
lower lip to droop. This is one of the most important muscles for the ortho- 
dontist to stimulate, as its relaxation usually gives the features a look of 
unintelligence. 

2. The muscles of expression form quite a numerous group, containing the 
levator labii superioris aleque nasi, the levator proprius, or canine muscle, the 
levator anguli oris, which, as their names imply, raise the lip and uncover the 
teeth. They are approximately vertical, and when in action they give the face 
a look of disdain or of disgust. 


Lower 
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Next came the zygomatic muscles, major and minor, which are oblique, and 
likewise elevate the lip, but at the same time draw it slightly backward, as in 
smiling. 

Somewhat more oblique, and in fact almost horizontal, are the risorius and 
buccinator. The buccinator might properly be called a muscle of mastication, 
as its réle is to prevent food particles from remaining between the teeth and 
cheeks during mastication, and by its contraction to force any such fragments 
back between the grinding surfaces. As for the risorius, it is all that its name 
implies, as it draws the corners of the mouth back, as in laughter. 

Two more muscles act upon this region, the depressor labit inferioris, or 
quadratus menti, and the depressor anguli oris. The former draws the lip 
down, while the latter only acts on the corner of the mouth, giving the face 
an expression of sorrow or sadness. 


Fig. 4.—The temporal muscle, the zygoma and masseter having been removed. 


Finally the levator menti elevates not only the chin, but also the lower lip. 

3. We may now examine the platysma myoides, a superficial muscle, whose 
funetion seems to be mostly that of stretching the skin of the neck. While it 
may, through its action on the skin, react upon the small muscles already men- 
tioned, I think its most important action is that of accessory depressor of the 
mandible, and as such it is intermediate between the muscles of the face and 
those of vertical mandibular movement. 


II. MUSCLES OF VERTICAL MANDIBULAR MOVEMENT 


1. Elevators of the mandible. These are too well known to need more than 
just the mention of their names; they are the masseter, the temporal and the 
internal pterygoid muscles. 

2. Depressors of the mandible. These are more complex, and while it is 
seldom necessary to train them, still it may be well to examine them in more 
detail. They are digastric, the mylo-hyoid and the genio-hyoid. 

The mylo-hyoid is really the most important muscle of that region; it 
serves a double purpose as, on one hand it braces and supports the organs of 
the mouth, and on the other hand it acts in two different ways, depressing 
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the mandible when the hyoid bone is fixed, or on the contrary raising the 
hyoid when the mandible is fixed, as, for instance, during deglutition. 


The anterior belly of the digastric acts in a similar way, either as a de- 
pressor of the mandible or as an elevator of the hyoid. 

The genio-hyoid, likewise, acts in exactly the same manner, raising the 
hyoid bone during deglutition, when the mandible is fixed, or depressing the 
mandible during mastication, when the hyoid is fixed. 


We see therefore that all three of the depressors of the mandible use the 
hyoid as a fixed base. How then is the hyoid fixed? Only by the action of 
its own depressors, which are the sterno-hyoid, the sterno-thyroid and the omo- 
hyoid. These may, therefore, very appropriately be considered as auxiliary 
depressors of the mandible. It will be seen, then, that every time we exercise 
the depressors of the mandible these muscles will also be exercised ipso facto. 


Ill. MUSCLES OF HORIZONTAL MANDIBULAR MOVEMENT 


These muscles, which may either protrude or retrude the mandible, may 
also serve to produce lateral movement, when one side only is contracted; 
however, this movement is not particularly interesting to the orthodontist as 
arule. I have, however, met with a case, at present under treatment, where 
IT have found it necessary to train the muscles on one side more than on the 
other as the child is biting slightly to one side; these cases are rare, and may 
be left aside. 

1. Protruders of the mandible. Mandibular protrusion is due to the 
action of the external pterygoid muscles, and to superficial fibers of the 
masseter. According to Morris, the internal pterygoid also protrudes the 
mandible. This group of muscles is perhaps the most important for the ortho- 
dontist to know and to train, for it serves to place and maintain the mandible 
in its proper anteroposterior relation, in the correction of postnormal occlusion. 

2. Retruders of the mandible. There are no muscles whose exclusive fune- 
tion it is to retrude the mandible. This movement, which is one of the most 
difficult to obtain, is merely due to a compensating action of the muscles of 
mastication: the posterior fibers of the temporal, which are almost horizontal, 
and the anterior belly of the digastric are the only muscular agents for pro- 
ducing posterior mandibular movement. They can, however, be exercised, as 
will be seen later. 

Let us now see how each group of muscles may be exercised. Each group 
may be trained by a series of special exercises, most of which A. P. Rogers has 
deseribed in detail in his various articles. 


I. FACIAL MUSCLES 


1. Muscle of the lip: orbicularis oris. This may be trained in the follow- 
ing manner: insert the thumb and forefinger of one hand at the corners of the 
mouth, and contract the lips in such a manner as to bring the fingers together ; 
then separate the fingers, bringing them back to their former position. During 
the first part of this exercise the fingers shouid resist the action of the lips, 
and during the second part, the lips should nearly counterbalance the effort 
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of the fingers. In this manner the orbicularis oris is exercised both passively 
and actively. 

The same result may be obtained either by using a finger of each hand, 
instead of the thumb and forefinger of one hand, or by using the exerciser 
especially designed by A. P. Rogers for that purpose. 

2. Museles of expression. These may be exercised, according to A. P. 
Rogers, by taking in the mouth a small quantity of water, as hot as can be 
supported by the mucous membrane, and containing a little sodium bicarbo- 
nate. The teeth are occluded normally, if possible, and the water held in the 
mouth is expelled forcibly from the mouth proper into the space between the 
cheeks and teeth, stretching both the lips and cheeks. These are contracted 
in turn, forcing the water back inside the dental arches, from where it is 
again expelled, and so on, until a slight fatigue is felt. The water should be 
changed as soon as it is no longer very hot, as the action of muscular con- 
traction is supplemented by stimulus derived from the action of the hot 
water on the mucous membrane. 

I had oceasion in 1922, at the London Congress of this Society, to men- 
tion a method of training the muscles of the face and lips, which although 
not of medical or dental origin, is still a very valuable adjunct to treatments 
of this sort, inasmuch as it breaks the monotony of facial gymnastics and 
introduces other elements which go to make up a welcome variety. This 
method originated many centuries ago, probably with Demosthenes, who, the 
legend tells us, used to walk along the seashore with pebbles in his mouth, 
trying to cover the roar of the breaking waves and furious tempest with the 
sound of his voice. Today teachers of declamation tell their pupils to place 
two small rubber balls in their mouth, between the cheeks and teeth, and, 
keeping these in place, to read aloud a page or two from their favorite author, 
very slowly, articulating each syllable with care. The rubber balls, being 
about 2 em. in diameter, stretch the lips and cheeks moderately, so that a 
positive effort may be made when articulating each word, to emphasize the 
pronunciation of every syllable, thus stimulating all of the facial and labial 
muscles, and bracing them by proper training. 

3. The platysma myoides may be exercised by throwing the head as far 
back as possible, and at the same time throwing the shoulders and arms back, 
until a sensation of stretching is felt. In addition, the mandible may be pro- 
truded and held in its anterior position for a few seconds at a time. Both 
Izard and Dewey consider the action of the platysma myoides as quite 
negligible. As a matter of fact, it seems difficult to concede to an almost ex- 
clusively superficial muscle any important part in the treatment of dento- 
facial deformities. At best it can only be considered as an auxiliary depressor 
of the mandible, and as this group seldom, if ever, needs training, I think we 
ean safely leave the platysma myoides aside. 


II. MUSCLES OF VERTICAL MANDIBULAR MOVEMENT 


1. The elevators of the mandible, commonly called the muscles of mastica- 
tion, may be exercised in a variety of ways, and in particular by any of the 
numerous appliances invented during the World War for the purpose of 
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euring ankylosis of the jaw. Still simpler is A. P. Rogers’ method, which con- 
sists in inserting two fingers in the mouth, and hooking them over the incisors. 
Traction by the fingers opens the mouth, the muscles of mastication forming, 
by their contraction, a sufficient resistance. Next the mouth is closed again, 
by muscular contraction, overcoming the resistance of the fingers. 

Another very good exercise is to place the jaws in proper occlusion, with- 
out any appreciable contraction of the muscles; the muscles are then con- 
tracted, and relaxed alternately. During the first few days the patient may 
place the forefinger of each hand over the masseter, so as to feel each con- 
traction of the muscle. 

2. The depressors of the mandible rarely need any training; they may 
be exercised, if necessary, by pushing the chin upward with the palm of the 
hand, while the muscles forcibly separate the jaws; then the jaws are closed 
by hand pressure, while the muscles resist. Other methods might easily be 
devised, but as mentioned in connection with the platysma myoides, it rarely, 
if ever, becomes necessary to train this group of muscles. 


II. MUSCLES OF HORIZONTAL MANDIBULAR MOVEMENT 


1. As stated above, the most important group of muscles from the ortho- 
dontist’s standpoint is the group of muscles for protrusion of the mandible. 
These muscles may need to be trained in a majority of cases, as we find a very 
great number of our patients suffering from more or less marked postnormal 
occlusion. The exercises may be graded in the following manner: (a) The 
chin is brought forward as far as possible, the cusps of the mandibular teeth 
sliding along their opponents, so that they continually remain in contact. 
The forward position is maintained about ten seconds, then the mandible is 
brought back to its posterior position, still keeping it in continual contact 
with the maxillary. Rogers advises combining this exercise with that for the 
platysma myoides, that is, first throwing the head, arms and shoulders back 
as far as possible, then protruding the mandible. This, however, seems likely 
to stretch, and therefore to stimulate the development of the retractors of 
the mandible, and the digastric in particular. (b) After this exercise has 
been mastered and has become too easy of execution, it can be made more 
difficult by simply holding the head straight and opposing the protrusion 
of the mandible by a contrary effort of the hands. The hand may then be 
used to retrude the mandible, while the muscles offer resistance. 

2. The retruders of the mandible can best be trained by placing the 
thumbs behind the ascending rami of the jaw, with the palms of the hands 
resting against the horizontal ramus. The law is protruded by the pressure 
of the thumbs, against muscular resistance, then the muscles retrude the 
mandible, the thumbs offering the necessary resistance. 

What results may be expected from the practice of this method? The 
best way to explain them might be to show a few eases before and after 
treatment, and I expect to throw some pictures upon the screen to illustrate 
the progress made by certain patients. However, I should state that it has 
been my experience that this method can only be considered as an accessory, 
the principal factors of treatment still remaining within the realm of mechan- 
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ical appliances. I have not found that I could treat cases of postnormal 
occlusion exclusively by muscle training, as few patients, especially among 
the younger ones, grasp the importance of muscular tone, and usually they 
only exercise very intermittently. Apparently these patients seem to think 
that with money they can obtain correct dentures and well-balanced features, 
and that it rests exclusively with the specialist to obtain the result without 
any effort on their part. However, I have found that this method, when 
applied correctly by the patient, is an efficient factor in the correction of 
vertical deformities such as are very often encountered in postnormal occlu- 
sion eases. It is almost the rule that in this class of cases, with protruding 
superior incisors (Angle’s Class II, Division 1), the mandibular incisors ap- 
pear to be elongated, or more exactly, the alveolar process seems hyper- 
trophied vertically, in the anterior portion of the mandible. We know that 


Fic, 5. Fig. 6. 


the best results are obtained from these exercises when the teeth are kept in 
occlusion, as nearly normal as possible, while the exercises are being per- 
formed. Now in these eases it often happens that only the anterior teeth 
occlude when the relative positions of the jaws are made normal. Not in- 
frequently, after the training has been correctly conducted for some time, 
it will be found that the anterior teeth occlude better and that the posterior 
teeth are, little by little, beginning to come into occlusion. However, this 
result can only be obtained when the patient is willing to undergo the dis- 
comfort of constantly keeping the jaws in approximately normal occlusion. 
This I consider one of the most useful, if not the most interesting, of all 
phases of physiologic muscular training as applied to facial orthopedics. 

I have chosen a few eases treated partly by this method, and partly by 
others, in order to show what results may be expected and obtained by mus- 
cular training. 

The first case concerns a little girl whom I see about twice a year, at 
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most three times. The minor corrections, such as rotations, ete., were easily 
obtained and retained, but notwithstanding the regular use of intermaxillary 
ligatures, I gained absolutely no headway as far as displacing the mandible 
is concerned. This state of affairs continued until 1921, when I tried to 
make the child understand the value to her of muscle training. The idea 
apparently struck her fancy, for she took it up enthusiastically, and at her 
next visit, six months later, I found her occlusion correct at last, as will 
be seen. 


Hie. 9. Fig. 10. 


The second ease is just the reverse. This child, who unfortunately would 
not remain still the few seconds necessary for taking her photograph, began 
her treatment in 1921, and at first everything seemed to get on very nicely. 
Then all of a sudden it came to a full stop, and I did not realize for some 
time the reason that from one visit to another I could find no progress. 
After inquiring into the case very carefully I discovered that some apparently 
well-informed person had expressed the opinion that such exercises could be 
of no value, so they had been abandoned since several months. This ease had 
remained stationary for several months, and IT was luckily able to point out 
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both to the mother and daughter that so long as the training had been kept 
up the treatment had made good progress, but that since it had been left 
aside it was stationary. The present condition, which is not yet final, is 
shown in Figs. 5 and 7. 


The third case is interesting because muscle training has been kept up 
very regularly by the young patient, and the result seems very gratifying 
when you look at the models before treatment and at present, nearing com- 
pletion. I sent him to have his photograph taken a few days ago, and much 
to my surprise the operator photographed him with his upper lip uncovering 
the teeth, a position I have never seen him in. How this happened I cannot 
say, but it is not in the least representative of actual conditions. 


The fourth case is the most spectacular, although it is not completed. 
This child’s looks have been very notably changed by the muscle training, as 
will be seen by comparing the pictures before treatment and at present. It 
will be noticed that the child is closing her lips much better. I doubt whether 
the upper lip has been lengthened at all by the treatment, but certainly it has 
gained tonicity. This case is well under way, as may be seen from the 
models. Figs. 6, 8, 9 and 10. 


I mentioned that these exercises were excellent to my mind for correcting 
vertical deformities. In this last case the vertical hypertrophy in the anterior 
part of the mandible can be measured approximately by joining the first 
molar and the incisors by a straight line, and taking the distance between 
this line and the second temporary molar. In the second model this distance 
is less than in the first. 


I beg to make excuses for presenting unfinished cases and incomplete 
case histories, but I thought it would be better to leave aside entirely in each 
case everything that had no direct bearing upon the subject of this paper. 
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DISCUSSION 
The President thanked Dr. Quintero for the trouble he had taken in preparing the paper. 


Dr. Smith said he had been very interested in the paper and would like to mention 
a case he had had a short time ago—a young girl of about nine years of age. He had 
completed the regulation of her teeth, which were of a Class I type, and had got them into 
perfect order and everything was in fine condition. She was now about fourteen and last 
year she was fairly well, but there had been a certain amount of forward bite after the 
appliances were removed. Last winter she had fallen away a good deal in the hip and 
shoulder, and had a distinct Class 1I type on the right side. The original case was a Class I 
type. On the right side there was a distal occlusion which had developed during the time he 
had not seen the patient, some seven or eight months. The mother had told him that the 
muscular deficiency had developed in the hip and shoulder. The girl had been having exer- 
cises and. massage treatment to help to correct it. When he returned home he intended to 
re-correct the teeth. He thought it was a good case for the exercising of muscular training. 


Dr. Quintero asked whether the trouble was on the same side. 


Dr. Smith said the whole thing was on the right side, hip, shoulder and distal occlusion. 
The girl was quite strong and healthy-looking. 


Dr. Dreyfus diseussed the paper in French. 


Dr. T. W. Brophy said he appreciated the honor of being permitted to attend. It had 
occurred to him that there were a good many things in common between the work of the 
orthodontist and the work of the surgeon. The orthodontist really devoted himself largely 
to the treatment of malposed teeth, and those engaged in the work he himself was doing 
devoted themselves to the consideration and treatment of malposed jaws. The methods em- 
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ployed varied only in degree and kind. The orthodontist made use of appliances for the 4] 
purpose of regulating teeth, bringing them from an abnormal position into a normal position ; 
his own profession made use of means to carry the bones in cases of cleft palate into 
normal positions. That might be accomplished by an operation if the patient was not too 
old, but if the patient had reached an age when the moving of the bone could not be quickly 
done, he had to make use of the same method of procedure that was adopted by the ortho- 
dontist, proceeding by a slow process. He thought there had been great misunderstanding 
amongst many surgeons regarding the methods of procedure in moving bones, in the belief 
that bone could not be moved after the age of three months, but bone could be moved al- 
most at any time up to fifteen years years of age if sufficient time was taken in connection 
with the work. Teeth were moved more slowly in patients advanced in years than in the 
very young. The basal procedure was the same. He had been deeply interested in ortho- 
dontia although he had never engaged in that particular work; he thought it was one of 
the most wonderful things in the whole domain of dental surgery. The orthodontist took a 
child that was absolutely deformed and hideous-looking, and by the employment of skill 
recreated the child so far as its face was concerned and produced normality and beauty 
where before there was absolute disfigurement. That was prophylaxis applied to dental 
work. Taking the cases into consideration and tracing them to their origin, it would be 
found that many of them were due to the improper use of the bottle in early infancy. He 
should show before the American Dental Society of Europe some appliances that had been 
used to prevent that kind of deformity in children. It occurred more frequently than most 
dentists realized. The parents had no knowledge of the cause of the deformity and were 
not conscious that such a deformity was increasing, and it was part of the work of the 
orthodontist to educate mothers to care for their children properly in connection with the 
taking of food, because there were more cases of that kind of deformity, extensive pro- 
trusion of the maxilla and retrusion of the mandible, due to improper feeding than to any- 
thing else. 


Dr. Wheeler said it had oceurred to him, in listening to the paper and observing the 
slides, that the exercising of the muscles of the face and the mouth, which had been the 
best work in prosthetic dentistry for a long time, was simply making up for lost time dur- 
ing which the patient had had malposition of the teeth and had not been able to masticate. 
The orthodontist was trying to develop the muscles which had been prevented from develop- 
ing because the mastication was not complete or proper; in other words, malposition of the 
teeth had prevented the child from doing what it should do normally, and there had been 
a change in the muscle, and the orthodontist was trying to make up the lost tissue and 
regain muscular development. He did not agree that there might not be bone growth, and 
he thought. he could show conclusively that in some cases of orthodontia there was bone 
growth, and had to be necessarily, but he would not discuss that matter at that time. Be- 
sides being a dentist he was a farmer, raising cattle, pigs, ete. The question of mastica- 
tion went back far into the ages of primitive man. Modern transportation had secured food 
from all over the world, and that made a very great difference. Our ancestors lived on 
food developed in their own locality chiefly, and the result was that the material they had 
to masticate was tougher and more fibrous, and it developed the various functions of mas- 
tication. Today the ordinary feeding, under the influence of cold storage and rapid trans- 
portation, was not providing the same kind of food. The orthodontist was fighting, not 
only to preserve the proper vitality and necessary functions to maintain human life at a 
proper standard, but to overcome the injurious influences of modern eivilization. In the 
feeding of pigs, if they were given grain and put into a field and allowed to eat rape, there 
would be no trouble, but if they were fed on offal from the house or the hotel it was an- 
other matter, and hog cholera might possibly develop. The United States had spent more 
money to prevent the farmer getting hog cholera in his pigs than it had spent to save 
babies. A letter to Washington for money to save hogs would be welcomed, but a letter to 
save babies would be a different matter. It was up to the dental profession to get babies 
put on the same level as the animals. 


Dr. d’Alise thought that muscular force was the best means of giving normal develop- 
ment to a child. Muscular exercises of every part of the body had a great deal to do in 
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forming the physical health of children. He had learned a good deal about muscular train- 
ing from Dr. Rogers of Boston, and he thought in some cases it was possible to correct 
some kinds of malocclusion by muscular training alone. Three years ago he had a boy of 
about five years of age who had a swelling on one side of the face and chewed on the other 
side, and after a time he noticed a deviation in the symmetry of the face. He found that, 
by chewing on one side, the face had altered, and he thought he could cure the boy by 
muscular exercises and instructed his sister to look after him. After two months he suc- 
ceeded in correcting the malocclusion purely by muscular exercises. When the muscular 
function was reestablished he thought it was certain that if the malocclusion was properly 
corrected there would never be a return, but if there was a loss of function in the muscular 
tissue there might be a return of the malocclusion. 


Dr. Quintero, replying to the discussion, said with regard to Dr. Smith’s case of the 
young lady, there might be some functional trouble, probably some nervous trouble or bad 
muscular habit which had caused the general action, because it was not limited to the jaw. 
If thoroughly examined it would probably be found that the left leg and arm were more 
or less atrophied or lacking in muscular tone. He was glad to hear that Dr. Dreyfus had 
used the method with success. It was a good method as an accessory. He had not been 
able to complete the treatment of Class II cases exclusively with the method, but as an ac- 
cessory in the treatment of malocclusions it was very useful. As Dr. Brophy had said, there 
were a great many points in common between the surgeon and the orthodontist, and also 
what Dr. Brophy had said about the use of the bottle was most interesting. He had a set 
of models concerning children of the same family, some brought up on the bottle and some 
breast fed. Those brought up on the bottle had to a certain extent malformations of the 
jaws, whilst the eldest child, who was breast fed, was of the same type but to a much less 
degree than the others. The little girl he had shown with extreme malformation was breast 
fed until she was about nine months. He could not trace any thumb-sucking, but she had 
adenoids, which were removed. Whether they were sufficient to produce so great a deformity 
he could not say. With reference to Dr. Wheeler’s remarks, he did not know whether he 
was quite of the same opinion as Dr. Wheeler, who said that orthodontists were trying to 
make up for lost time in connection with muscles which had not developed because of 
malposition. He was wondering whether malposition was not due to the lack of use of the 
muscles. Lack of use he was sure led to improper development of the jaws, and in devel- 
oping the muscles it was necessary to develop the jaws to a very great extent. He had been 
pleased to hear what Dr. d’Alise had said as to muscular training. 
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TORSION: SOME FACTS AND PROBABILITIES* 


By J. W. Mayer, L.D.S., ENGLAND 


OME time ago the secretary of this society asked me if he could include my 

name among those of junior members who were to read short papers here. 
My instinct told me that my safest plan was to compose a courteous letter of 
refusal; but so pleasantly had the request been made, I hardly cared to shirk 
what, after all, is a common responsibility. Besides, however unworthy of the 
honor, it is, to say the least, a considerable privilege to address a meeting here, 
where one can count many of the eminent men of Europe amongst one’s prede- 
cessors. 


I shall be glad if you will allow me a considerable amount of latitude in 
dealing with this subject, for many of the observations I intend to make will be 
applicable with equal force to stresses other than torsional; ‘but since the prin- 
ciples underlying the correct application of all stresses to teeth are identical, it 
is difficult, when dealing with the subject on the lines I have chosen, to confine 
my remarks to any particular variety of tooth movement. Still, however inade- 
quately I may deal with the subject, I believe it to be worthy of the deepest 
consideration by the members of this society, for there is a certain amount of 
conviction amongst dentists, medical men and even the public, that the move- 
ment of teeth by orthodontic appliances can cause a predisposition to pyorrhea. 
It is very difficult to present scientific data to prove the truth of this assertion, 
but many of you will agree that such a statement is not an exaggeration, and 
you would not care to deny the possibility of peridental degeneration being 
caused by orthodontic treatment as practised throughout this country. I cer- 
tainly could not exonerate myself from such a charge, and it is because, and in 
spite of this, that I have chosen one aspect of the subject of tooth movement 
to talk about tonight. 


Of those movements of teeth which are commonly carried out, rotation 
is perhaps the most difficult and most dangerous, and it does not appear to be 
easy to avoid by preventive treatment such malpositions of teeth as will require 
the application of torsional force for their correction. Lack of room will often ° 
cause a tooth to take up an abnormal position, but it is by no means certain 
in such cases that we ean by early expansion or extraction ensure complete 
eruption in correct alignment. 


In dealing with a subject of this nature one is tempted to confine oneself 
to an examination of the merits of the different methods of applying torsional 
force, but although I hope later on to be able to say a few words about such 
a popular topic, I am first going to put before you some of the theoretical 
aspects of the subject, for we must remember that by far the greater part of 
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orthodontic treatment in this country is carried out by the dental practitioner, 
who almost invariably concentrates on the knowledge of apparatus and is in- 
clined to neglect the anatomic and physiologic considerations underlying tooth 
movement. Too often, I fear, the result of this is that we are inclined to move 
teeth with insufficient caution, satisfied if we are able to procure a pleasing 
result as soon as possible. The approval of parents is of course to be desired, 
but we shall certainly have failed if our treatment ends in early peridental 
disease, as the penalty of trying to satisfy the natural anxiety of patients to 
see quick results. 


(From Noyes.) 


May I, therefore, with the powerful aid of dental histologists and by the 
courtesy of their publishers, endeavor to show what happens to the relevant 
tissues when we move teeth, and what must be avoided if we are to give our 
patients the best service. I fear in doing so I shall repeat what to most of you 
here will be but elementary knowledge; I hope that you will not be bored by 
my recapitulation. 

When the tooth at first erupts through the gum the alveolus is much larger 
than the root and the fibers of the peridental membrane are very long, but as 
the tooth moves into occlusion the alveolus is reduced by the formation of bone 
on its walls and the size of the root is increased by the formation of cementum, 
layer after layer, on its surface. In this way the thickness of the peridental 
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membrane is reduced. I have to show you two pictures from Noyes’ ‘‘ Dental 
Histology ’’ both of which were photographed with as nearly the same magnifica- 
tion as possible. The first is cut from the young temporary tooth of a sheep, 
the second from a temporary tooth which has been in position and function 
for some time. In comparing these you have noticed the difference of the 
cementum and the peridental membrane, and you will see that between these 
two periods in the life of the tooth considerable changes have taken place. 
These changes, I suggest, are of great importance, for it would seem that if we 
could devise a suitable apparatus it would be best, when rotating teeth, to 
commence our treatment as soon as possible after the tooth has pointed through 
the gum, for then the tissues are in their most changeable condition, and are, 
therefore, more likely to react favorably to change due to stress. We must 
presuppose, when there is crowding, that room will be provided at the same 
time to allow for correct alignment to be taken up by the tooth. Also it is of 
course essential that the eruption of the tooth shall not be interfered with by 
any stress having an elevating or depressing action. It is also evident that 
any force applied must be infinitesimal in amount—and rather in the nature 
of a stimulus than a pushing force. 


I have often wondered if a satisfactory result could not best be obtained 
by placing a fixed and stationary inclined plane against the instanding corner 
of the tooth, so adjusted that the forces causing eruption would propel it to 
its correct alignment. In such an event no external force would be used at all. 
But I must admit that so far I have not tried such a mode of treatment. But 
now, when the opportunity presents, I do apply torsional pressure as soon as 
I can after the tooth peeps through the gum, and I have no doubt but that 
some here have already chosen to commence treatment at this early stage rather 
than wait, as is commonly done, until the complete eruption of the tooth, in 
the hope that pressure from lips and tongue will provide a happy solution of 
the problem. Perhaps they will be good enough to give us their views and the 
benefit of their experience of what appears to me to be a rational procedure. 


Whatever the merits or demerits of very early treatment may be, in most 
of our cases we are called upon to deal with teeth already fully erupted and 
established in incorrect positions. If we visualize such a misplaced tooth, we 
think of it held in position by the peridental membrane, the fibers of which 
are embedded in the cementum of the root at one end, and which run from 
the root to be attached at their other extremities to the alveolar bone and the 
surrounding tissues. Bone, peridental membrane and cementum are connective 
tissues, and connective tissues are very adaptive, and are constantly changing 
to meet new conditions, apart from those caused by mechanical interference, 
for we must remember that normally teeth move very slightly throughout life. 
There are, however, two very important factors to be considered if connective 
tissues are to successfully undergo an adaptive modification; one is the pro- 
vision of proper food material, and the other the removal of waste products. 
I shall refer to this again when I deal with the peridental membrane. I will 
now deal in a little more detail with the changes that probably take place in 
these connective tissues in response to stresses. The cementum has attached 
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to it the fibers of the peridental membrane, which hold the tooth in position. 
These fibers are bolted to the cementum by the action of the cementoblasts— 
specialized cells of the peridental membrane, which first build up a matrix 
around the fibers and afterwards ecalcify both matrix and fibers. 

Throughout life there is a deposition of cementum on the root, layer after 
layer, so that a tooth sixty years old will have a considerably larger number 
of layers than a tooth twenty years old. Noyes remarks that ‘‘It is important 
to remember in connection with this formation of cementum that the teeth 
move, more or less, under the influence of natural processes throughout life, 
and that every slight change in position must be accomplished by the forma- 
tion of a new layer of cementum, to reattach connective tissue fibers in new 
positions or to adjust them to new directions of strain * * * * and often 


(From Noyes.) 


before an addition is made there is an absorption of enough of that cementum 
already formed to at least cut off the fibers.’’ It follows, therefore, if Noyes’ 
assertions are correct, that when a tooth is rotated, it is not to be presumed that 
the fibers of the peridental membrane undergo a contraction on one side of 
it and an elongation on the other, but that they remain unchanged except for 
the fact that they take a new grip of the cementum to allow the tooth to take 
up a new position, and, of course, movement must not take place faster than 
the adaptive modification between peridental membrane and cementum, other- 
wise the tooth will become loose, and its attachments suffer a shock, from 
which they may never recover. If such an unfortunate happening should take 
place our only hope would then depend on a prolonged splinting, such as we 
get in a lengthy retention, and even that might not suffice to heal the breach 
of attachment we have caused. 


In ground sections the more imperfectly calcified fibers only can be seen, 
and only then if the section happens to be cut in their direction. This slide, 
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another reproduction from Noyes’ book, shows several layers next to the dentine, 
in which no fibers appear, and then in several layers fibers are plainly seen and 
finally the surface layers show no fibers. This, Noyes considers, probably 
means that before and after these layers were formed there was a change in 
the position of the tooth, and the fibers were all cut off in this area and re- 
attached in a new position, adapting themselves better to the new direction of 
strain. We can see therefore that very sensitive and definite adjustments can 
take place between the cementum and the peridental membrane, which have 
considerable value to us and which must have every opportunity of functioning 
under the best conditions if we are to successfully rotate teeth. And we see 
that a thickening of cementum need not necessarily be pathologic—a matter 
of some importance when we have to interpret a radiogram of teeth which have 
undergone orthodontic treatment. 

When we come to consider the changes resulting from orthodontic inter- 
ference, which take place in the bone surrounding the teeth, we become involved 
in a very difficult and controversial subject. The best we can do as dental 
surgeons is to examine the investigations of workers in this field of research 
for the most possible explanation of our clinical experiences. Orthodontists 
base their expectations of a beneficent reaction in alveolar bone to stresses on 
a belief in the correctness of Wolff’s law, which Sir Arthur Keith enumerates 
as follows: ‘‘Every change in the form and function of bones, or of their 
function alone, is followed by certain definite changes in their internal archi- 
tecture, and equally definite secondary alterations in their conformation, in 
accordance with mathematical laws.’’ We might make this definition more 
topical by saying that if stress be transmitted to alveolar bone we can expect 
the cells of that bone to rearrange themselves in a definite way, depending upon 
the direction from which the stress is transmitted. The truth of Wolff’s law 
has lately been disputed, but that we can reasonably expect a satisfactory re- 
action in bone as a response to stress properly applied, seems evident, when 
we consider the results of research work on this subject, obtained by Oppen- 
heim. His conclusions are of such fundamental importance that I will briefly 
describe his experiments. 

Orthodontic appliances were placed on the teeth of young baboons and 
varieties of movements were carried out, some under a very gentle and gradual 
pressure, others under intense pressure, whilst other teeth were not moved at 
all, so that a check on the experiments could be made. The animal was then 
killed and histologic sections taken. Oppenheim came to the conclusions ‘‘that 
bone tissue, be it compact or cancellated, reacts to pressure by a transformation 
of its entire architecture—the newly formed bony spicules being arranged in 
the direction of pressure. This transformation results only upon the applica- 
tion of very slight physiological-like stresses. Should the stress used be con- 
siderable, there will be an entire absence of such bone formation, whilst the 
blood vessels of the peridental membrane appear to suffer degenerative changes,”’ 
and it is of course upon the well-being of these blood vessels that the formative 
power of the osteoblasts and other cells depend. 


I have been kindly permitted to show these slides, which illustrate the 
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changes described. The original photographs appear in McKay’s ‘‘ Applied 
Orthodonties.’’ 

1. Normal tooth. 

2. Labial side after gentle pressure. 

3. Lingual side after gentle pressure. 

4. Labial side after intense pressure. 

These experiments seem to justify Wolff’s law, at any rate as applied to 
stresses on alveolar bone, and they emphasize the importance of using only 
the mildest pressure in our work. There are, however, other considerations 
which must influence us. We have to take into account that the bone-forming 
power of different individuals varies—that in some mouths the proliferating 
potentiality of the osteoblast is exuberantly vigorous, whilst in others it is 
relatively feeble. We note the result of this clinically when we find that in 
some mouths teeth are particularly slow to move in response to our treatment, 
and in such cases on no account should a greater stress be used to encourage 
more rapid movement. 


Again, it has been proved that mechanical fixation will cause bone atrophy, 
and in the degree that we limit the physiologic movement of the teeth do we 
create conditions favorable to atrophic changes in the supporting alveolar bone. 
This fact materially influences the design of apparatus and causes one to look 
with suspicion on the use for long periods of some types of fixed apparatus. 

The peridental membrane gives us the greatest anxiety in any tooth move- 
ment, for it is very susceptible to degenerative changes. It is frequently stated 
that traumatic occlusion and the presence of faulty contact points will most 
certainly lead to early pyorrhea, and on the correction and elimination of these 
ever-present evils depends the raison d’étre of the orthodontist, for he is not 
entirely a beauty specialist. It is futile, however, to correct malocclusion for 
the avoidance of peridental disease, and in so doing to cause injury to the 
peridental membrane; yet I doubt, especially under the present conditions of 
practice, if the well-being of this important structure gets anything like the 
consideration it deserves. If the tooth under treatment becomes tender or 
loose, are we as anxious as we should be? 


Looking at the problem of degeneration of the peridental membrane from 
our particular point of view, we have to bear in mind two dangerous possi- 
bilities—one, that we may injure the epithelial lining of the gingival trough, 
thus exposing the membrane to infection; the other, as we have already seen, 
that we may by undesirable stresses inhibit the proper circulation of the blood, 
together with the elimination of waste products via the lymphatic vessels. Such 
a disturbance would have far-reaching effects, for we must remember that the 
functioning of the osteoblasts and cementoblasts, as of all cel!s, depends on 
suitable food supply and drainage. 

The facility with which inhibition can be caused is realized when we re- 
flect that the blood and lymphatic vessels ramify between the fibers which, as 
we know, pass in all directions. It is unnecessary to describe in detail the six 
different groups of fibers and the direction of their courses, but mention must 
be made of the tangential fibers at the apex of the root. It is considered that 
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they specially provide against rotative movement, and I ean hardly dispute 
the opinions of the eminent histologists who hold this view, but on reflection 
we can hardly see why these fibers should be specially provided for this pur- 
pose, for it would seem that were they not present the other fibers would be 
sufficient to prevent rotative movements. Mummery mentions that the apical 
fibers form with the interfibrillar tissue a cushion or pad, on which the tooth 
rests, and it may be that this is their more important function. As to changes 
which take place in the membrane itself in response to stress, the conclusion 
I have rightly, or wrongly, come to is that the less change the better, or, to put 
it another way, if the movement has been properly carried out there should 
be very little change at all, except, as we have seen, at the junction of the 
membrane and the other tissues with which it comes in contact. 

I have dealt very superficially with this important side of my subject, 
but sufficiently, I hope, to make evident those theoretical principles which are 
all-important, if we are to obtain satisfactory results from our practical efforts. 
For a moment we are filled with a certain amount of consternation at the 
difficulty of producing satisfactory tooth movement, but we can take heart from 
the fact that we are dealing with connective tissues, which must be constantly 
altering to meet new conditions existing apart from any orthodontic treatment. 
Further, mechanical interference is always undertaken at an age when the 
body as a whole is most responsive to corrective stimuli. 

It will not be out of place now to make some mention of the different 
types of appliances commonly used for producing torsional force, and in doing 
so I shall not dogmatize on the advantages of any one type, for choice of 
apparatus will always depend upon the individual, and I have no doubt but 
that every known method has its advocates, who are able to get satisfactory 
results. I propose, however, to mention qualities which I consider the ideal 
apparatus should possess, and then to describe shortly my impressions of a 
few of those methods in common use. Later, perhaps, some of you will be good 
enough to polish up my views. My ideal apparatus would be comfortable, 
hygienic, easy to construct and adjust; the force exerted by it would be gentle 
and yet continuous; there would be no possibility of applying too great a force 
in adjustment—a very important provision, for we are sometimes in a hurry 
and inclined to overdo things; each adjustment should be definitely measurable 
in some way. 

Now for my impressions of some common types of apparatus. I have never 
used the Angle ribbon arch with pin and tube device. At one time I intended 
making a trial, but I was disinclined to do so by the remarks of a very skilled 
and experienced orthodontist, who told me that he had discarded using it be- 
eause he found it made the teeth loose, and that is rather what I should expect 
to happen, for I have thought that the pull directed against the tooth might 
be of too rigid a nature. However, I have had no experience in using the arch, 
whilst others with whom it is popular hold it in high esteem. The contracting 
force of a grass line ligature moistened with saliva is often used. Everyone is 
familiar with the method of attachment. I have used this method frequently, 
but have not been completely satisfied, as I have never felt capable of econ- 
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trolling the force directed. I have constantly used rubber pegs inserted in a 
vuleanite plate, and I think they are less popular than they deserve to be. 
They are certainly clumsy and the bite has to be gagged, which, however, some- 
times appears to be an advantage. In their use it is essential that the plate 
should be countersunk and the rubber cut off as short as possible. Under no 
circumstances should they be allowed to project, when the plate is first inserted, 
or the patient in biting the plate home will exert enormous pressure on the 
teeth. My experience is that used carefully this method can be depended on to 


Fig. 8. 


Fig. 9. Fig. 10. 


rotate teeth successfully and without making them at all loose during the pro- 
cedure. 


I mentioned my views on what I considered the ideal apparatus to my 
friend Mr. Brown, and asked him what he could do about it, and I have to show 
you some slides of the apparatus he very kindly constructed for me. As you 
will see, the principle used is that of the finger spring. Personally I like them 
very much indeed, but of course they may not appeal to others. 

Fig. 8 shows the essential parts of one type of apparatus assembled 
on a model. They are eventually to be incorporated in a vuleanite plate. The 
pressure is exerted by a finger spring which is, however, fixed at both ends. The 
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spring is constructed out of Angle ribbon wire and the force exerted is regulated 
by a turn of the nut. The force exerted by the screw, which is extremely slight, 
is made more gradual by the spring of the bow. You may notice that there is a 
ball and socket joint at the other extremity of the wire; this is thought to be an 
advantage in making the apparatus as flexible as possible. I am not certain if 
it is essential, but I consider that there is considerable scope for the use of the 
ball and socket joint in orthodontia. 

Fig. 9 shows another type, which is more suitable where expansion is to be 
combined with torsion. It consists of two springs which are reciprocal in action. 
If anyone is interested he will get the best impression of the mechanical action 
by taking the ease on and off the model. 


Fig: 


Fig 10 is similar in type to Fig. 9, and shows the use of the same type 
of spring under different conditions. 

At the last meeting of this society, Mr. McKaig pointed out how important 
it was that we should know what force was actually exerted by springs, and ex- 
plained some original work he had done on this subject, so I thought it would 
be as well to get the force exerted by one of the springs I have shown accurately 
measured. As you can see from the graph (Fig. 11), a deflection of 1 mm. exerts 
a pressure of 120 gm., equal approximately to 4 oz. Variations of the force ex- 
erted will, as Mr. McKaig pointed out, depend on the length of the spring and 
the thickness of the wire. These are both constants. The force exerted will vary 
inversely as the cube of the length, so that if you halve the length of the spring 
you exert eight times as much force, or if you double the length of the spring 
the force will be one-eighth as much. Again, the force directed varies directly 
to the fourth power as to the increase in thickness, so that if you double the 
thickness of the wire the force will be sixteen times as much. The influence of 
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length and thickness is indeed a revelation to me, and I am very much indebted 
to Mr. McKaig for starting such a fascinating study. 

The question of retention is beyond the scope of this paper, and indeed 
it would seem that as we improve in our management of tooth movement the 
importance of retention will loom less in the foreground, for ideal movement 
should not proceed faster than the reaction of the tissues. In the absence of 
factors influencing a reversion to the original irregularity, retention should be 
almost a negligible quantity. 

I have no more to say except to express my indebtedness to those whose 
knowledge and opinions I have so freely made use of. I have to thank Mr. 
Brown for making the apparatus, and also Mr. Batson of the National Physical 
Laboratory for preparing the graphs and for giving me such valuable informa- 
tion as to the formulae for the variations. And also the members for the cour- 
teous attention. 
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DISCUSSION 


Mr, H. Chapman said he would not like to comment on one part more than another, 
because the whole subject had been very lucidly laid before the meeting. It was strange 
that the author had referred to the predisposition to pyorrhea, because he had been told 
only a few weeks ago by a colleague that he had seen a boy who had undoubtedly pyor- 
rhea resulting from the placing of bands on his molars. That, of course, was a possibility ; 
but it did not seem to him to mean anything more to orthodontists than a warning, be- 
cause everyone knew perfectly well that bands could be put on molars, and could be moved 
considerably without any sign of detriment. He (the speaker) had also happened to see 
a ease recently where there had been an attempt made to turn a tooth into a position 
where there was absolutely insufficient room for it. No attempt, as far as he could gather, 
had been made to make room before the tooth was turned; there was simply an effort 
made to turn it, and the attempt was desisted in because the tooth got very loose, much 
as Mr. Mayer had described. With regard to treatment, he believed that it was most im- 
portant to rotate teeth very early, and it had been in his mind for some time that if one 
rotated teeth before the root was completely formed they would remain in their new po- 
sitions without retention, as Mr. Mayer had said. It seemed to him that that could be 
azeounted for by the fact that if the apex was formed after the tooth was in its new 
position, those tangential fibers to which Mr. Mayer had referred, and the tissues to which 
they were attached, would be formed in the position which they were ultimately to occupy, 
and therefore it seemed to him there was no reason why that tooth should revert to its 
former position. He had had numerous cases where he had rotated teeth successfully, even 
beyond his aspirations, by doing it early; whereas where he had rotated them after the 
tooth was fully formed he had had a certain amount of disappointment. He had made that 
remark to Mr. MeKaig after the last meeting, and he told him he had a case where he 
had rotated a tooth in a patient aged about eighteen years, and that the tooth remained 
in its position perfectly well; so that would seem to contradict what he (the speaker) had 
said to some extent. On the other hand, in the same case Mr. McKaig was placing two 
centrals in alignment—one was in front of the other—and those teeth did not remain; 
they reverted, while the rotated tooth, which was a lateral, remained. The ideal way of 


Torsion: Some Facts and Probabilities 1105 


moving teeth, as Mr. Mayer had said, was with the very gentlest force, and his own method 
at the present moment was to use auxiliary springs, not quite in the manner which had 


been shown, but in a somewhat similar way. He, like the author, had tried the method of 
rotating teeth with what he might call rigidly fixed points, e.g. with a plate on one side 
and a rigid wire on the other, hoping that perhaps the eruption would do what was required, 
but he had not found that that was so successful. 


Mr. G. F. Cale-Matthews said that he thought the paper was a very valuable con- 
tribution, and when printed it would be very useful in pointing out to very many, par- 
ticularly students, upon whom all teachers were anxious to impress the care that they 
should take of the periodontal membrane. It was one of the most difficult things in teach- 
ing to make a student appreciate the delicacy of that membrane, and its importance. Mr. 
Chapman had voiced what he would have said in criticism of the appliances. He considered 
that those very delicate finger springs had an illimitable capacity of use; their use was 
only limited by the ingenuity of the practitioner. The type of appliance which he was 
using today almost exclusively, eliminated any anxiety with regard to gingivitis or sub- 
sequent pyorrhea. He thought those who were using them might feel very much happier 
than they did with any closed-up appliance of which a plate formed a part. 


Mr. J. H. Badcock said that the point which Mr. Mayer had particularly stressed: 
early movement and gentle movement, he regarded as of first importance. In rotating a 
tooth it was necessary to be careful not only to make sure that there was room to move it 
into, but also that there had been some change in the forces acting upon the tooth. If 
a tooth was rotated, it was because of some forces acting upon it to rotate it; and if one 
turned it into another position and did not alter the forces acting upon it, it was bound 
to return to its old position. That was a point which was often not appreciated. He 
would like to ask members if they had noticed any particular tendency to rotation of pre- 
molar teeth after the use of expansion plates. He could not help thinking that when an 
expansion plate had been used while the temporary teeth were in position, there was a 
considerable liability for the permanent teeth to come through rotated; certainly they did 
so in a large number of cases. It seemed to him that this might possibly be explained 
as follows: The premolar lay between the roots of the temporary molar and was carried 
outwards with it. If the force exerted by the enveloping root did not act exactly on the 
middle of the premolar it would rotate it to one side or the other. With regard to the 
methods to be used in rotation, he was very fond of the screw, and on the whole preferred 
it to the spring. It seemed to him that it did everything that the spring did, and perhaps 
had certain advantages which the spring had not. He himself used two methods of rota- 
tion: one was by ligature which Mr. Mayer had mentioned, and the other by means of 
the screw. In using the screw to rotate a lateral incisor, for example, he used a plate 
with a wire going round the front of the tooth, which impinged on the outstanding corner 
of the lateral. Then he had a small screw mounted in the plate, which impinged on the 
instanding corner, and the head of the screw touched the tooth. By unscrewing the screw 
very slightly at certain intervals—he used a quarter of a turn every other day—one ap- 
plied a very gentle force. One advantage of the method was that nothing could go wrong. 
Supposing the patient got ill, the screw would after it had pressed a certain distance 
have no further action; whereas a spring, unless its action were limited, might go on acting 
to a disastrous extent. Furthermore, the screw was not liable to get out of order, and 
another point in its favor was that it did not need the attention of the dentist, or at any 
rate very seldom. One knew the amount one wished to push the tooth forward, and one 
could calculate by the number of threads on the screw exactly how long that screw would 
have to be turned in order to achieve the result, and that, he thought, was a very con- 
siderable advantage. He always liked to arrange an apparatus which needed as little at- 
tention as possible on the part of the dentist. There was one further point about the 
screw, namely, that nothing could hurt it, while delicate springs were liable to damage. 


Mr. W. W. James said that in discussing the changes that occur in the bone and in 
the periodontal membrane, and also in the cementum, one had to remember that it was a 
plastic tissue, probably undergoing change. The life history of those cells was not known, 
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nor how long the fiber lasts, and he thought the conception of Mr. Mayer, and perhaps 
also of the investigators to whom he had referred, was a little too mechanical. It was 
connective tissue, and if one threw a stress upon a connective tissue the torsion would be 
upon the more taut fibers, and he took it the bone itself was also of very elastic substance. 
He did not know whether Mr. Mayer’s paper was supposed to be limited merely to tor- 
sion, but the movements of a tooth with an appliance did not only take place in the socket. 
It was true the socket was a very important factor, but those models which had been shown 
by Mr. Pitts and by himself showed clearly how the bone itself could undergo a very 
great change in position. Mr. Mayer was to be congratulated upon his paper. 


Mr. A. T. Pitts said that notwithstanding Oppenheim’s experiments and those of a 
good many others, he still found it extremely difficult to envisage the changes that occur in 
the surrounding tissues in tooth movement, and he quite agreed with Mr. James that there 
was perhaps a tendency to put them a little too mechanically. The word ‘‘plastic’’ in 
connection with bones was an unfortunate word, because it carried with it the impression 
that a bone was something that could be pushed in, like putty. Obviously bone could 
only be altered in shape by absorption and deposition. What changes occurred when the 
periodontal membrane of a tooth was rotated? He took it that it could not be that the 
fibers of the membrane took a new grip of the cementum. Mr. Mayer had put it rather 
in that way, but he did not think he meant that it was like the tendrils of a Virginia 
creeper holding to a wall. The cementum might be regarded as a part of the periodontal 
membrane which had become calcified, which explains how the principal fibers of the mem- 
brane extended into the cementum. One must postulate either an actual stretching of 
those fibers—again not a very adequate expression—or that if those fibers atrophied, and 
the fibroblasts lay down fresh fibers, the re-attachment of those fibers to the cementum 
could only be by new cementum being laid down on the old cementum. One of the sections 
of Noyes shown by Mr. Mayer would seem to indicate that perhaps that was the way in 
which it happened. It was difficult to obtain evidence. The radiogram did not show any 
distinction between cement and dentine; and it would really need, for proof, that teeth 
should be taken out with their bone around them, and sections taken, which would be a 
difficult thing to do. With regard to the question of how far movement of teeth caused 
pyorrhea, there was an impression gathering in some quarters that it might. Of course 
everyone was agreed that when bands were put too low under the gum, and set up ulcerative 
conditions, it might do so; but he gathered that some people were suggesting something 
more than that—that as a result of a chronic irritation, or chronic stimuli over a period, 
there might be changes in the periodontal membrane apart from ulceration which led to 
pyorrhea. If one accepted the view that pyorrhea might start internally, not as an ex- 
tension from the gum, then he thought it became a feasible thing. He did not know of any 
evidence, but the matter was certainly worth investigation. If it turned out to be so it 
would be a very serious matter indeed, but he did not think one ought to conclude that 
it was so without very strong evidence. He would suggest that one should not only think 
of the possibilities of orthodontic appliances causing pyorrhea only from the point of 
view of the wounding of the membrane and of the bacterial invasion that followed, but 
the conceivable possibility that there might be some internal atrophy of the periodontal 
membrane. He had been interested in what Mr. Badcock had to say about screws. He 
wondered if Mr. Badcock had kad the experience with those screws that he had sometimes 
had with the expansion screw plate, namely, that after a time the screw worked a little 
loose. He found that sometimes the patients, in their laudable efforts to clean the plate, 
rubbed the screw the wrong way, and like Penelope when she by night undid the web that she 
wove all day, undid all the work that had been carried out in the preceding days. 


Mr. J. H. Badcock said he had found the difficulty to which Mr. Pitts referred. It 
all depended on how tightly the screw fitted the vulcanite. If one shaped the vulcanite 
in such a way that the screw fitted tightly, the difficulty was not to keep it sufficiently 
tight but to keep it sufficiently loose so as to be able to turn it easily, and one had to 
hit off the happy mean between the two. If one made it too loose it would, as Mr. Pitts 
had said, not do its work. If, on the contrary, one made it too tight it was equally useless, 
because the patient could not turn it, and with the little screwdriver he gave them they 
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would screw the head off the screw instead of adjusting it. If it was properly adjusted 
it worked satisfactorily. Of course, the same thing did happen with the expansion screw 
until recently, when Messrs. Ash introduced into its mechanism a spring split washer which 
prevented the screw from slipping back. He had tried many devices, none of which was 
suecessful, and then Messrs. Ash had suggested that, and he thought it had absolutely 
eured that extremely pernicious tendency which the screw had to come loose. 


Mr. Pitt said that when a screw had worked loose he had frequently, particularly 
with an expansion plate, but a little piece of a spiral gold spring on for the purpose of 
maintaining it in position. He said that the Korbitz method, or rather a variation of it, 
which Mr. Samuel had brought to his notice, had proved the most successful method. 


Mr. Bertram Samuel produced a model showing a modification of the Korbitz method 
of rotating teeth. He claimed no originality for the device. In cases where one had a 
single tooth to rotate, and provided the space was present for the rotation, it had proved 
extremely useful. It was quickly made; one could make the whole thing at the chairside 
of the patient in approximately half an hour at the outside. The model shown was made 
that evening in about a quarter of an hour. He presented it because he gathered that many 
people did not make use of it. Assuming one had a particular tooth to rotate, one first 
banded the tooth, then soldered vertically on the banded tooth a small piece of vertical 
tubing. On the back of the band, on the lingual aspect, a small hook was soldered. Then 
into the vertical tube a piece of the wire was bent, which fitted exactly into the wire 
fitting into the tube. The two were fitted together, and then one had a hinged joint; and if 
one dropped one end of the bar through the tube, then the bar of one wire lay along 
there (indicating). Then one fixed a point (indicating), stretched a piece of elastic from 
the point round the tooth to another point (indicating), and the action was perfectly simple, 
always assuming that there was room for the tooth to come into place. 


Mr. Packham said Mr. Pitts had raised an interesting question when he wondered 
whether change might occur in the periodontal membrane quite apart from infection from 
the outside. There did not seem to be much doubt that it could, as it was known that 
changes in ligaments did occur, as in gout, for instance, and other rheumatic conditions; 
so it was quite conceivable to him that changes could occur in the periodontal membrane in 
a similar manner. There was another small point about which he would like to ask Mr. 
Mayer. He had understood Mr. Mayer to say that bone was apt to undergo atrophic change 
if the tooth was fixed and stationary. That seemed to him very likely, and occurred, he 
thought, when clasps were fitted tightly to teeth for purposes of retention of the denture. 
That occurred quite readily, and as everyone knew under these circumstances teeth did 
go to the wall quickly. 


Mr. Steadman agreed with what Mr. Packham had just said—that there was no 
question but that periodontal trouble first started in the actual membrane without any in- 
fection from the gum margin necessarily. He felt sure that in cases which had been 
moved fast by orthodontic methods he had seen that actually happen, because that was 
why he thought the teeth not only got loose, but they would keep loose, and the membrane 
would become septic very soon after the changes had been made. 

The President said there seemed to be a certain amount of doubt as to the changes 
that occurred in bone. Jansen claimed that bone was not re-formed by traction, that it 
was only re-formed from pressure. But as far as he knew, no practical evidence had been 
brought forward except that which had been brought forward by Oppenheim, and until 
his experiments were experimentally proved or disproved he thought they had to be ac- 
cepted. The last experiment that he did was to show the changes that occurred in bone 
during retention, and they conformed almost identically with the other experiments which 
Mr. Mayer had shown, i.e. that the bone re-formed parallel to the greatest force, namely, 
the force of mastication, and that the laminae of the bone were all parallel to the long axis 
of the tooth. Everyone seemed to agree that with teeth which had been rotated they re- 
turned a certain amount towards their former position, except after prolonged retention, 
and he had often thought that it was possibly due to the dental ligament. One did not 
get re-forming of the dental ligament as fast as one got changes in bone, and possibly 
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the dental ligament had been stretched to a certain extent, if he might use that word, 
and it pulled the tooth back that small distance. His objection to screw pressure was 
that it was not continuous, that it was an intermittent pressure, and he thought one ob- 
tained probably a more even pull from a spring, and less looseness. There was one par- 
ticular type of movement which used to cause him a great deal of worry, i.e. where a central 
incisor was rotated with the mesiolabial angle mesial. 


It was very difficult to get pressure on the labial surface of the tooth, and the way 
he had succeeded in doing so fairly satisfactorily was to put on a lingual arch, make a 
ring for the rotated tooth with a little spur on the labial surface, and solder a finger 
spring on the lingual arch, and then with a ligature to tie the finger spring back to the spur 
on the rotated tooth, after which it worked automatically. The important thing to re- 
member was that the hook or spur must be in the same horizontal plane as the spring and 
the arch. He had seen a case where it was not in the same horizontal plane, and the apex 
of the tooth was almost projected through the gum by getting a wrong point of leverage. 
He wished to thank Mr. Mayer for his most excellent paper. 


Mr. Mayer (in reply) said that the spring Mr. Chapman had described was a plain 
finger spring, which he used on a fixed appliance. The only reason for the small auxiliary 
labial spring on the cases he had described was because it appeared that when one used 
plates instead of fixed appliances there seemed to be much more liability for the spring 
to get disturbed in eating, and he could not help thinking that the reinforcement avoided 
that difficulty to a certain extent. Mr. Badcock had mentioned the importance of making 
room, and the fact that premolars were found rotated when expansion plates had been 
used. He believed that some time ago there had been a casual communication to the society 
of a premolar which was actually completely rotated, and he thought Mr. George North- 
croft had said there must have been some interference with the tooth germ. He personally 
did not think they were often very excessively rotated, but perhaps he had not looked out 
for the trouble as carefully as Mr. Badcock had. Mr. Badeock had also said that he 
thought the screw was very much better than the spring. He felt about the screw used 
alone was that it had the force rather of a wedge. If a plate were put in where the screw 
had been turned so far, unless there was some spring attached to it, as in the form of 
plate shown, it seemed to him that the screw must act rather in the form of a wedge, and 
he thought that some of that wedge-like action could be taken off by a bow of some sort. 
Mr. James and Mr. Pitts had both said that his conception was too mechanical. He had 
had misgivings about that part of his paper. It would be realized that he knew very 
little about it. It was a subject of which ordinary people could only get their knowledge 
from textbooks, and he was quite ready to agree that his conception was too mechanical, 
but he had felt it was the best way he could put it. The expression of the periodontal 
membrane taking a fresh grip of the cement was perhaps a little too much of a good thing. 
He was afraid he was not competent to discuss the question of epithelial débris and its 
influence. 


With regard to Mr. Samuel’s modification of the Korbitz method, he thought it was 
very ingenious. He might, perhaps, offer a little criticism by saying that his experience 
was that if one used an elastic, one had got to make considerable room somehow or other 
between the two teeth between which the elastic went, and he was inclined to think that 
that was sometimes undesirable. He did not think there could be any doubt that changes 
in the periodontal membrane took place from outside, as Mr. Packham and Mr. Steadman 
had mentioned, and he had absolutely no doubt at all that many of the dentures one made 
where bands were used, and where the tooth which was gripped was actually fixed, caused 
atrophic changes to take place, and that the tooth was in that case very soon finished. 
The President had mentioned the work Jansen had done on the changes in bone. As the 
President had said, he disagreed almost entirely with the correctness of Wolff’s theory. 
The subject was a difficult one, but he agreed with the President. He did not see how 
one could ignore the experiments of Oppenheim. The President seemed to think that the 
screw was not always perfectly satisfactory, and that it was best, perhaps, to use some 
spring with it. The device shown on the blackboard he would take much notice of, and 
he would certainly use it at the very first opportunity. The President had mentioned the 
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importance of keeping the spring in the same horizontal plane. That, as a matter of fact, 
was a very easy thing not to do, and it was a very common thing when one used traction 
to have the two points not in a horizontal plane, and one get either a depressing force or 
an elevating force, which was very disastrous, and a thing which one ought to be most 
careful to avoid. 


MALOCCLUSION OF THE TEETILT REGARDED AS A PROBLEM IN 
CONNECTION WITIL THE APICAL BASE* 


By Axeu F. StocKHoLM, SWEDEN 


(Concluded from November) 


IV. THE PROGNOSIS FOR THE ORTHODONTIC ATTEMPTS AT BRINGING ABOUT Nor- 
MAL OCCLUSION WHEN THE APICAL BASE CONDITIONS ARE ABNORMAL 


Seeing that as regards a considerable number of momenta of malocclusion 
evidence is wanting to prove that they have arisen in consequence of an abnor- 
mal function of the dental apparaus, we would expect that orthodontic treat- 
ment based on such a theory might prove ineffective in these cases. Again, in 
cases with those momenta in which the functional theory holds good it will lead 
to the desired result. For reasons that will be easily understood this latter is 
the case in all local-dental maloceclusions, in such distoclusion as can be regarded 
as a purely abnormal function and in secondary displacements that result there- 
from. When orthodontic treatment results in a permanent normal occlusion in 
other momenta of malocclusion, this is a sign indicating that there has simul- 
taneously existed a capacity for development in the apical base, or in other 
words that the disturbance that brought about the faulty position of the teeth 
was more of a temporary nature. 

Permanent normal occlusion may, therefore, with most certainty be expected 
to be attained in those cases of malocclusion in which already before treatment 
the apical base is of normal size. We expect, therefore, the most perfect results 
in these cases. As has been stated before, a normal upper maxillary base is 
extremely seldom accompanied by a contracted lower maxillary base, whence 
we are often in a position to draw conclusions simply from the configuration 
of the palatal dome as to our prospects of success. It should be observed that a 
normal upper maxillary base can exist simultaneously with a lower jaw that is 
too large or occludes too far forward. Generally speaking, a normally formed 
palatal dome is a criterion for a normal apical base in the upper jaw. Even 
though the teeth of the upper jaw may in other respects be in a very abnormal 
position, the prospects of attaining a permanent normal occlusion are good and 
are modified only to the extent to which habits of the lips, the tongue, etc., 
occlusal obstacles or technical difficulties of treatment cannot be overcome. It 


*Reprinted from Svensk Tandldkare Tidskrift, 1923. 


I 


1110 Axel F. Lundstrom 


does not, however, follow that a narrow or otherwise deformed palatal arch 
necessarily implies a bad prognosis, to which several cases published in our 
literature bear witness (see Ketcham‘*). 


When accounting for the various momenta of malocclusion it was said 
that they could be divided into two groups, viz.—local-dental and disturbances 
in the apical base. Besides these there was a group, lack of vertical base, which 
in certain cases might be ascribed to a local-dental cause, but in others this 
cannot with any certainty be proved. 


As anomalies of the apical base are to be regarded as abnormal develop- 
ment, and, as has been shown, the normal size of the apical base is not influ- 


Fig. 72. Fig. 73. 


enced by the activity of mastication, and the orthodontic methods hitherto 
employed only affect the immediate neighborhood of the teeth, not extending 
their permanent influence to the region beyond the apices, it follows that the 
orthodontic treatment which aims at in all cases placing the teeth in normal 
occlusion must prove a failure. Yet it should be observed, that so long as 
artificial retainers are used a relapse may be prevented. The same effect may 
in favorable cases be maintained by means of the occlusion. In the following 
we will describe some cases illustrating the prognosis for attempts at maintain- 
ing a normal occlusion that has been obtained by orthodontic means. 
Bimasxillary crowding. It has been shown that cases involving this momen- 
tum of malocclusion have been treated with varying results. While in a num- 
ber of them, as in Figs. 57 to 61, an at least approximately normal occlusion 


id 
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has been permanent, we will see that in others not the least improvement has 
taken place. The latter fact should cause no surprise, for a later crowding 
of the front teeth may be observed even where no adjustment has been made. 
Figs. 70 and 71 show the same ease after five years’ interval. It is, therefore, 
hardly strange that a permanent improvement cannot always be attained in 
attempts to correct a bimaxillary crowding to a normal occlusion. 

On the other hand we are well aware that a crowding can be spontane- 
ously neutralized and Figs. 33 to 36 show a ease where in the course of four 
years a lateral growth of 5 mm. occurred and a crowding that was caused by 


Fig. 74. 


Big; 75: Fig. 16: 


lack of space was eliminated. This will easily explain how it happens that 
orthodontic treatments of this momentum of malocclusion aiming at the attain 
ment of a normal occlusion will show various degrees of perfect results right 
down to those where, if anything, the final condition has turned out to be 
worse than that before the commencement of the treatment, as in Figs. 72, 73. 

It would naturally be very desirable if we had means at our disposal for 
estimating in advance whether in a given case it were possible to attain a 
permanent normal occlusion. Knowing the greater adaptability of the tissues 
during youth we might easily conclude that the earlier such treatment is car- 
ried out, the greater are its prospects of success, and the later the treatment the 
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worse the prognosis. From what has been said before on the nature of the 
anomalies of the apical base it is clear that not even the earliest conceivable 
age at which treatment could be given guarantees a good prognosis. 

The case in Figs. 74 and 77 is a crowding that was treated when the 
patient was twenty-nine years old. Fig. 78 shows the condition immediately 
after the correction, Figs. 75 and 79, two years, and Figs. 76 and 80, nine 
years after the retainer was removed. The last we are justified in regarding 
as the permanent result. 

In view of the fact that in normal cases the space between the cuspids 
required for the permanent lower incisors is already there at the time of their 
eruption, an expansion taking place as late as the thirtieth year must be 
looked upon as something remarkable. If we study this case somewhat more 
closely, however, we shall find that the crowns of the lower cuspids slope con- 
siderably towards one another. To judge from comparisons with extracted 
teeth which have been placed in a position as like as possible to those repre- 


Fig. 78. 


sented in Fig. 74, it appears as if the space between the apices of the cuspids 
was practically normal. The crowding in this case is coronal, and the apical 
base only apparently contracted. The entire treatment then consisted in adap’- 
ing the coronal base to harmonize with the apical base, which would explain 
the success of the result in spite of the relatively advanced age. 

In Fig. 81, an attempt is made to demonstrate the difference in position 
ot the apices of the ten anterior teeth of the lower jaw before treatment and 
in normal position. Franke’s?> method has been used. 

Figs. 82 and 85 is a crowding of the lower teeth in case of distoclusion. 
The patient’s age was about nine. Fig. 83 shows the condition at the time 
of the removal of the retainer, and Figs. 84 and 88, the condition eight years 
afterwards. Even in this ease the left lower lateral incisor and cusp:d are 
so slanting that the expansion appears to have been a coronal one, while the 
apical base was comparatively little affected by the orthodontic treatment. The 
contraction of the lower jaw has in this case been more of a local character. 
which explains the good result. 

In Fig. 87, the patient was fifteen years old—according to general opinicn 
an unsuitable age for an expansion—and the left lower first molar had to be 
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extracted in consequence of extensive caries. The treatment was in accord- 
anee with the method prescribed at that time by Angle, with an attempt to 
attain a normal occlusion in the left lower premolars with the exception that 
the lower second molar was allowed to drift in a mesial direction. It was also 
intended—in accordance with Angle’s instructions—to maintain by means of a 
bridge the lower premolars in the position existing at the time the impressions 
for Figs. 89 and 92 was taken. No bridge was inserted, which must be regarded 
as very fortunate, as we will see. The retainer was removed from the lower 
teeth, and Figs. 90 and 93, indicating the pesition about ten years later, show 


Fig. 80. 


that no relapse of the front teeth had taken place. On the other hand, the 
middle line of the lower arch had been shifted to the left, and a distal move- 
ment had taken place, making the lower left cuspid and premolars occlude dis- 
tally, which was made possible through the existence of the space after the 
extracted first molar (Fig. 90). Thanks to this space the deficiency in the 
length of the apical base in relation to the mesiodistal coronal curve was com- 
pensated. The formation of spaces which appears in normal cases to follow 
upon the early extraction of the first molar—a symptom of a reduction in the 
coronal curve in relation to the apical curve—has here had a corresponding 
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effect in maintaining a regular alignment in the lower dental arch; the latter’s 
(in this case) excessive length in relation to the apical base, as manifested 
in the crowding shown in Fig. 91, has thus been compensated for by the loss 
of the first molar. 

In these three cases the cause of the permanent result of the correction 
is to be sought in the fact that an expansion of the apical base was not neces- 
sary in order that the latter might be in harmony with the total sum of the 
mesiodistal diameters of the crowns. Nothing to indicate an increased inten- 
sity in the masticatory function after the treatment was to be found. 

A genuine arrest in the development of the apical base, as in Fig. 94, 
often defies the most careful treatment and the most patient retention. The 
immediate result (see Fig. 95) differs considerably from what was possible 
to maintain without a permanent retainer, as will be seen from the model five 
years later, Fig. 96. Nevertheless it is reeommended in practically all textbooks 
to effect an expansion in cases with this momentum of malocclusion, in spite 
of the fact that even now, so many years after the method was first advanced, 
no trustworthy figures have been published proving that this method is reliable. 
Knowing that a natural development in breadth of 5 mm. ean occur in the 
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course of four years in the incisor region, we may readily assume that in the 
cases of abnormally narrow apical base treated with expansion with permanent 
results there has at the same time been going on a similar development, which, 
however, must be considered to have been independent of the orthodontic expan- 
sion. But the result has been ascribed to the latter. The difficulty in deter- 
mining the actual effect of the treatment is due to the fact that an adequate 
number of carefully controlled orthodontic experiments has not yet been ear- 
ried out, or at least, published, wherefore we cannot with any certainty deter- 
mine how a ease treated by expansion with a permanent result would have 
developed without such treatment. 

From the above it is evident that the prognosis for the treatment of bimaxil- 
lary crowding to become normal in those cases where the crowding is of the 
apical variety must be regarded as being singularly uncertain as to the per- 
maneney of the results. 

Opistognathism and narrow palatal arch. In eases of pure opistognathism 
and narrow palatal arch, where the apical base of the lower jaw is normal, 
there exists a possibility of retaining the crowns of the upper teeth in an 
otherwise correct position thanks to occlusion. It should be noted that although 
the occlusion may have been corrected, it may happen that the articulation is 
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not always capable of ensuring the desired result, which may be supposed to 
be due to the habit of not closing the jaws. A consequence of abnormal breath- 
ing conditions and difficulty in mastication connected therewith might here be 
supposed to be an active factor in accordance with an idea commonly held in 
literature. Such a case is shown in Figs. 102 and 103. In spite of the fact 
that we might here have expected that the corrected laterals and premolars 
would have been able to remain in their corrected position, thanks to the oeelu- 
sion, this did not occur. No cast of the corrected case was taken, but this 
was not necessary, as correction to a temporary normal occlusion of an anomaly 
of this kind is not so uncommon as to require special proof. Still, there is no 
certainty whatever that even a normal breathing and masticatory activity could 


Fig. 82. 


Fig. 83. Fig. 84. 


guarantee a permanent result. The cause of failure in this case may also 
possibly be due to a tendency to progenie, similar to what existed in a larger 
degree in the case of Figs. 48 to 50. The case fully confirms the supposition 
that malocclusions exist in which the apical base conditions dominate the ocelu- 
sion. In our literature are to be found descriptions of certain treatments 
where after correction a considerable spontaneous development in the apical 
base itself took place. This is so in the case, Figs. 468-478, in one of the editions 
of Angle’s textbook,® and in a ease treated by Ketcham.** 

Case’ has described several cases of opistognathism which he considers re- 
markable, but, as is unfortunately often the case with his data, the illustrations 
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published offer no proof, seeing that the last illustration showed a condition 
far too soon after the termination of the treatment. I myself have treated a 
very similar case, Figs. 97 to 99, where, owing to the apical base’s inferior 
powers of development, it was impossible to maintain the regular alignment of 
the teeth. 


is. 89. Fig. 90. 


Since the most careful expansion cannot in any way guarantee a compen- 
sating development in the apical base, it is very probable that it would have 
veen unduly optimistic in a ease like Figs. 56 and 104 to attempt the orthodox 
method of treatment. As in these cases it was a question of a disturbance of 
the apical base, the position of the teeth being a symptom thereof, it was incon- 
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ceivable that the correction of the symptom would remove the cause. The 
length of the apical base was inadequate and was not the consequence of a den- 
tal condition. The only rational thing to do, therefore, was by the best means 
possible to adapt the dental condition to the cause. 

The inability of the occlusion to control the apical base is also manifested 
in Figs. 37 to 40. Treatment was carried out in accordance with Angle’s 
principles as published in his 1907 edition, and may be considered to be prac- 
tically identical with that mentioned by Ketcham** (1. ¢. p. 66). After the 
removal of all fixed retainers at the stage reached in Fig. 39, a retention plate 
was used for some time in the upper jaw, but, as easily happens with remova- 
ble retainers it was removed and put aside, and two years later the upper 
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teeth had become crowded. Comparisons show that the lower dental arch had 
also grown narrower, which was evident by the crowding of the teeth in the 
incisal region (Fig. 40). According to the occlusion theory the tendency to 
relapse in the case of the upper jaw would have been explained through the 
articulation having a secondary effect on the lower dental arch. An examina- 
tion of the latter’s condition at the beginning of the treatment, however, reveals 
that, during the four years that elapsed between Figs. 38 and 39, a reduction 
in breadth took place. During this period the upper arch was unable to con- 
tract the lower, as at this time it was in course of expansion, or was provided 
with a retainer. During the period from the twelfth to the eighteenth year 
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the breadth of the lower arch was reduced by 4 mm., measured in the first 
molar region, at the same time as an artificial expansion of the upper arch 
produced a lateral increase in the corresponding region of 4mm. (See Fig. 109.) 

According to Franke,*’ the average lateral development for normal lower 
jaws during the period from the eighth to thirteenth and to the fourteenth to 
twenty-first year is 1 mm., and for deformed lower jaws, 0.3 mm. The lateral 


Fig. 94. Fig. 97. 


Fig. 96. Fig. 99. 


growth for the whole period of development from two to forty-nine years is for 
the former on an average, 3.2 mm., and for the latter, 3.9 mm. From a rhino- 
logical examination of this case it was shown that it was a pronounced case of 
leptorhine with a deviation of the septum in an anteroposterior direction, and 
the type of face was leptoprosopic. The absolute lateral reduction of the lower 
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arch implies that a pronounced abnormity in the denture may develop later, 
and that it can be so considerable that even an absolute reduction in breadth 
van take place. Similar observations have also been made with regard to pro- 
venie. These changes in the denture that occur later are consistent with the 
recognized fact that certain characteristic peculiarities in an individual’s parents 
may not appear in the individual in question until comparatively late in life, 
as may happen with certain kinds of facial peculiarities. They also show— 
something of the highest importance for those who practice orthodontia—that 
even the denture may develop in a similar manner and that we are not entitled 
to ascribe to any special type of occlusion nor masticatory function connected 
therewith, and consequently to no occlusion attained by mechanical means, the 
power to withstand those forees which determine the size and form of the apieal 


Fig. 100. Figs. 10%, 


Fig. 102. Fig. 103. 


base. Instead of regarding the malocclusion arising in such a case as being 
due to a disturbance in the functioning of the masticatory apparatus, it must 
be explained in the following way: certain abnormalities, that do not appear 
until late in life, consist in the enlargement or reduction, partial or total, of 
certain parts. The sizes of the crowns undergo no change and consequently 
the changes in the apical base must bring about changes in the denture. 

In extreme cases of narrow palatal arch, as in case 104, so far as my 
experiments show, the prospects of producing a normal apical base by means 
of the orthodox expansion method are nil. The case shown in Fig. 62 was 
treated at an age deemed to be favorable, viz., at eight years and in the ease 
of Fig. 104, energetic attempts were made during one year to correct the 
occlusion at the same time retaining all the teeth. In neither case was this 
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successful, and the only possible means of attaining a tolerably satisfactory 
proportion between the apical and the coronal curves was to resort to extraction. 

The momenta of malocclusion opistognathism and narrow palatal arch also 
confirm what we were able to prove with regard to the bimaxillary crowding of 
the apical base, namely, that a correction to normal occlusion succeeds only in 
those cases where a natural development exists or ensues in the apical base, 
and that, therefore, the prognosis for the result of the treatment, when normal 
occlusion is aimed at, is dependent upon factors over which the orthodontist— 
he who must restrict himself to mechanical aids—has no control. 


Progenie. Even if we were able to find a reasonable explanation for such 
an opinion as that a subdevelopment of the apical base might be compensated 
by improved masticating powers supplied by the result of an orthodontic treat- 
ment and a consequent increase in intensive masticatory activity might stimu- 
late the apical base to a full size, we must admit the opposite application in 
the ease of a too large apical base to be an extremely curious conclusion. The 
latter in fact implies that a reduction of the apical base procured by ortho- 
dontic methods will be maintained ir virtue of the dominating influence of 
the normal occlusion. Thus, one and the same factor—that degree of mas- 
ticating stress, which is coexistent with normal occlusion—would in the one ease 
stimulate to, and in the other case prevent, an increase in the size of the apical 
base. 


This undue faith in the power of the normal function to maintain a normal 
occlusion has induced some authors to regard progenie as a result of an abnor- 
mal functioning of the muscles of the lower jaw. Even Angle, who knew from 
experience that pronounced cases of progenie could not be successfully treated 
by orthodontic means, was convinced that early treatment might prevent even 
very extreme cases. Korbitz** states in illustration of the point ‘‘if the func- 
tion changes, then the internal and external form of the bone also changes,’’ 
that progenie may be advanced as a striking example of this, since here the 
changed function may be accompanied by an extraordinary change in the form 
of the lower jaw. As late as in 1921, Bimstein’* describes the process thus: 

‘“The habit of pushing forward the lower jaw is common in many persons 
who otherwise possess an absolutely normal occlusion, and who, therefore, receive 
no harm from this habit. But this latter in an already existing case of pro- 
genie must be a momentum that furthers the progressivity.* * * The primary 
factor is the anomaly of occlusion, and through this the forces are released 
which give rise to the progenie.’’ 

Previously®® reference has been made to the fact that no data have been 
published to confirm the view that early orthodontic treatment is capable of 
preventing a progenie from developing in a progressive direction, while one 
ease was published in which such a treatment undoubtedly failed. 

The prospects of being able to correct exclusively by orthodontic means 
in cases of progenie the momentum of malocclusion consisting of an abnormal 
size or a forward situation of the apical base of the lower jaw are not good. 
The only rational method is that which Angle advanced as early as 1898 with 
regard to extreme cases, the surgical method. By this means there is a chance 
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of placing the abnormally situated apical base sufficiently far back. The purely 
orthopedic method with the use of occipital anchorage has been long known, 
though sufficiently exact information as to the results of the treatment is want- 
ing. In the event of a progenie being a purely local phenomenon, such as a 
case described by Watson,*® a good prognosis is, of course, conceivable. 

If the prognosis for correcting progenie by purely orthodontic methods 
through trying to move the lower teeth to a normal position of interdigitation 
is not good, there remains a possibility of moving the upper teeth forward. 
If the upper arch is normal, this attempt would be followed by the formation 
of spaces between the front teeth, in cases, in which it is not possible to move 
them all forward without mutual displacements. Realizing the impossibility 
of such a procedure, Case suggested that the movement be limited to the six 
front teeth, and that the spaces thus made be closed with bridges, but, as 
previously mentioned, he has not confirmed the permanence of the result by 
any evidence that can be accepted as definite proof. 


The ineapacity of the occlusion to control the apical base in eases of pro- 
genie is demonstrated in Figs. 48, 49 and 50. The ease received treatment 
when the patient was 11 years old. After treatment had been performed twice 
with appliances, that were in operation for several years, the result at the 
age of seventeen was as shown, Fig. 49, while eight years later the tendency 
of the apical base of the lower jaw to grow forward has brought about the 
displacement clearly visible in Fig. 50. This case proves that Bimstein’s™* 
opinion, quoted above, that the primary factor in these cases is the malocclu- 
sion, is untenable. As in accordance with Northcroft’s*’ observation that a nor- 
mal occlusion at the age of thirteen can afterwards develop into a lateral mal- 
occlusion of the lower arch, so is it obvious that a normal occlusion brought 
about by artificial means in a case showing a tendency to progenie may once 
more develop into such a condition, as long as this tendency had not ceased 
to be active at the time when the treatment was finished. This shows how 
important it is for the operator to bear this possibility in mind when expressing 
his opinion on the prognosis for the treatment of such a ease. 

Mordex apertus and horseshoe-shaped lower jaw. When an open bite has 
been caused by a symmetrical overdevelopment of the apical base it is desirable 
to reduce it by orthopedic means. This has in fact long been attempted by 
means of headgear and chin bandages. These experiments have appurently 
had at least temporary success. I have not succeeded in tracing in literature 
any report of such a treatment with satisfactory proof that the results have 
been permanent. Johansson,*® who made use of Lind’s technique, states that 
this treatment must be undertaken as early as possible, if it is to sueceed. No 
proof of any permanent result of the case dealt with, however, is given by 
this author. Now, we must remember that disturbances of the apical base are 
results of factors that remain active for an extended period, so that an exam- 
ination at any given point of time does not give reliable information as to 
whether the forces producing the disturbance have ceased to operate or are 
still active. 
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Assuming, then, that at an early age the bite has been successfully closed, 
there still remains the possibility of its opening again, and then at an age 
unfavorable for orthopedic treatment. Excepting surgical treatment the only 
thing left to do after that is to let alone the vertical overdevelopment and to 
treat the case as one of infra-occlusion, which apparently is most commonly done. 

Fig. 105 is a case of open bite, Fig. 106 the same immediately after cor- 
rection. Fig. 106-A, the final result. 

I have not been able to find evidence as to whether or not it is possible 
to correct a horseshoe-shaped lower jaw. I have not managed to discover in 
our literature more than one account of the treatment of a case that might 
possibly belong to this class. This case was described by Angle in 1900.° But 


Fig. 106. Fig. 106-A. 


no information is given as to the final result, not even in the later edition,’ 
which appeared in 1907. In the edition of 1900, the ease is illustrated in Fig. 
219, and in the 1907 edition, in Fig. 400. 

Since the local-dental momenta of malocclusion are to be regarded as the 
results of purely local-dental disturbances, we would expect that the prognosis 
for their orthodontic treatment, that is, their being mechanically corrected (with 
local action on the teeth themselves) and maintained in normal occlusion, would 
be good, and exceptions from this would to a large extent consist merely of 
such eases as those in which, through a traumatic interference occurring at 
an early stage of the maxillary development, the growth of the apical base had 
also been arrested, just like those in which difficulties of treatment of a purely 
teehnieal nature are met with. 


Fig. 104. Fig. 105. 
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Local crowding in the upper and lower jaws. Upon the early loss of 
temporary premolars there sometimes arise local displacements of the per- 
manent teeth, resulting in inadequate space for the corresponding permanent 
teeth. If previous to these losses the apical base has been of normal size, and 
none of those factors have been active which cause one or more of the apical 
base abnormities described above, the correction without extraction of these 
local contractions becomes theoretically possible. But the purely local con- 
ditions may be such that the teeth that are to be moved offer stronger resist- 
ance than those already in their proper position, a circumstance which may 
make an attempt at bringing a denture of this kind into normal occlusion 
futile. It may also be impossible to apply the required foree in sueh a way 


Fig. 108. 


as to prevent the shiited teeth from coming into an abnormal inclination. 
Systematic application and careful supervision of the orthodontic appliance 
may in many eases produce a normal occlusion, even where, upon cursory 
examination, there appear to be prospects of a poor prognosis. Figs. 18, 19 
and 107 show two such eases before, and Figs. 20, 21 and 108, the same eases 
seventeen and nine years after the removal of the retainers. As the apical 
hase appeared to be normal there were good prospects of getting the coronal 
curve in harmony with it. Fig. 16 is a case of local crowding oceurring in 
the left side of both jaws, and Fig. 17 is the same case corrected. 
Inadequate development in the length of the apical dase of the lower jaw. 
In its etiology this anomaly is to be regarded as local-dental, since it may 
arise in an apical base which has previously been of normal size. 
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Case’s classification of dento-facial anomalies includes, inter alia, a type 
“‘retrusion of the lower denture with upper normal.’’ As in his opinion, mov- 
ing the whole lower denture after twelve years of age—carried out by the 
method employed by the Angle School—has very poor prospects of attaining 
permanent results, he recommends bringing the eight anterior teeth so far for- 
ward that they occlude normally with the antagonizing teeth. The spaces 
between the premolars are closed by artificial teeth. 

It is evident from Case’s description that this type is what should be 
called distoclusion, i.e., that the lower denture is too far back when the jaws 
are closed. The length of the lower apical curve is in harmony with that of 
the coronal curve. As regards treatment, Case says: ‘‘If the buccal teeth, 
through the strong forces of heredity, have assumed that position in relation 
to the bones in which they are placed—whether or not the bones themselves 
partake of the malrelation—permanent retention of any extensive movement 
which is not bodily and interstitially accomplished, is very liable to result in 


Fig. 109. 
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failure’ (1. ec. p. 251). From the expression ‘‘interstitially’’ it is clear that 
Case reasoned the matter thus: that the front section with the eight teeth has 
been moved without any alteration of their position as regards one another. 
The height of the dental arch and the apical arch has been increased to the 
same extent. According to his schematic drawing (see his Fig. 171"), how- 
ever, the eminentia mentalis has apparently not followed suit, which would 
mean that the corpus mandibulae has not been lenghtened. Nevertheless, since 
Case in criticizing the Angle method has stated that the locking of the antag- 
onizing teeth by articulation is not sufficient to retain the teeth that have 
been mesially advanced, it is hard to see how it would be able to maintain 
the position of the eight teeth moved forward by himself, seeing that of these 
eight the incisors occlude lingually. It is evident, therefore, that Case still 
imagined that a new formation of bone appears in those sections of the mandible 
in which he opens the spaces, and that this new bone formation proceeds ‘‘inter- 
stitially’’ as far down as the lower margin. But according to Roux,”® an inter- 
stitial or expansive development of this kind in a bone can only take place so 
long as it is not calcified, and we must, therefore, assume that at the age in 
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question—twelve years old or more—an explanation such as Case’s treatment 
presupposes cannot be possible, so long as it is not confirmed by orthopedic 
experiment. But this is far from being the case, and the most that Case could 
advance was that ‘‘when this movement has been properly retained with the 


working-retainer on the lower, and the spaces are finally locked with the extra 
* 


premolars * * there can be no doubt of permanency of retention’’ (italics 


Fig. 110. Fig. 113. 


Vit: Fig. 114. 


Fig. 112. Pig: 125. 


mine) (p. 253, 1. e.). But no proof of this is given. Since, therefore, not even 
Case, with his careful technique, has succeeded in producing any proofs of 
the possibility of increasing the height of a normal dental arch, we must 
assume for the present that such a movement is beyond the powers of ortho- 
dontia. It has previously been stated here that in a case where the apical 
base develops normally a loss of teeth in the lower jaw may under certain 
circumstances disturb the development of the apical base, so that the front teeth 
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never manage to reach their normal occlusional position. It was mentioned 
that this arrested development is proved to have occurred upon the early loss 
of the first molars, and that probably a sufficiently early loss of the second 
temporary molar might also have a similar effect. If, therefore, the apical base 
in these eases is too short, then the same reasons would be valid for elongating 
the apical base as induces Case to effect this operation in eases of ‘‘retrusion 
of the lower denture with upper normal.’’ Are there any experiments pub- 
lished which go to prove the possibility of effecting such an elongation? 

In Angle’s seventh edition’ are published several cases, Figs. 419-423, in 
which an elongation of the lower denture has been undertaken. As regards 
Fig. 419,° it is stated that on the left side of the lower jaw both the temporary 
molars were prematurely extracted. Fig. 420 showed a case at the age of 
sixteen, in which two years previously the occlusion had been normal. At 
that time, however, the lower left first molar had been extracted, with the 
result that the left lower cuspids and premolars had come into distal occlusion. 
Nevertheless, there are no illustrations published confirming that this ortho- 
dontic elongation of the denture compensated for the effect of the previous 
extraction upon the apical base of the lower jaw. The same criticism must 
be made with regard to the case shown in Fig. 241.° Although these results 
were afterwards published in 1913,° we are not informed as to their subsequent 
fate. I am inelined to believe that nothing but a permanent retainer placed 
lingually behind the lower front teeth could maintain the correction in the 
ease shown in Fig. 423. I have not succeeded in coming across in literature 
any eases proving the possibility of an elongation, attained by orthodontic 
means of the apical base of a lower jaw, the development of which has been 
prevent by extraction, being permanent. 

As to the prospects of achieving normal occlusion in eases character- 
ized by the possibility that the early loss of the second lower premolar 
would be sufficient to arrest the development of the apical base of the 
lower jaw, I am not in a position to give any data capable of serving as evi- 
dence. One serious difficulty is offered in differential diagnosis between thes: 
sases and distoclusion. The ease of Fig. 25, which I have assumed belongs 
here, was treated in the usual manner according to Angle. The spaces 
for the second lower premolars were obtained, and these teeth came into posi- 
tion. Still, only one year has elapsed since the removal of the retainer, and 
as the lower incisors now have a slightly more crowded position than they had 
before treatment, there seems reason to believe that the apical base has not 
managed to follow the movement of the teeth. There appears to be all the 
more reason for supposing that the nature of the case is as described, as such 
erowdings of the lower incisors do not as a rule result from the treatment 
for distoclusion, though some eases of this kind have certainly been observed. 
Should the explanation given here be right, it confirms, as far as this ease is 
concerned, the supposition that the apical base is not influenced by the occlusion. 

From the results related above it is clear that, had not the apical base 
been reduced through loss of teeth, the contraction in a sagittal direction would 
have had to be regarded as a local divergence, not only as its original cause 
in the continuation caused by a dental factor, viz—the absence of a tooth 
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Those cases where expansion has been succeeded by a crowding of the front 
teeth demonstrate that sufficient space for the buccal teeth has only been gained 
at the expense of another part of the apical base. They further show that 
the normal occlusion has not been able to influence the apical base. Finally, 
from the cases in which the result obtained is permanent we are justified in 
concluding that the loss of teeth has not been able to affect the apical base. 
Here the anomaly has been purely dental. 

Distoclusion. Of the various anomalies of denture, the results of the 
treatment of which have been given in technical publications, it seems to me 
as if distoclusion is the one which has best been proved to be capable of suc- 
cesstul correction. One case has been published showing the result eighteen 
years after the termination of the treatment.* From this we may conclude 
that the prognosis for a permanent result of treatment aiming at normal occlu- 
sion is good when it concerns distoclusion. 

Of my own eases, 120 can be used in this connection, as in each one of 
them energetic efforts were made to obtain normal occlusion, and these efforts 
were not too strongly counteracted by intractability on the part of the patients. 
In 100 of these cases the distoclusion was successfully corrected. In twenty 
cases this result was not fully attained. Of these there were fourteen with 
complications, which probably contributed to the difficulty of carrying out 
the treatment, manifested in hypoplasia of the enamel, the results of extensive 
caries in the lower first molar, and occlusal crowding of the upper teeth, the 
last named possibly, a consequence of strong lip pressure. In fifteen of the 
twenty cases, however, considerable improvement was obtained; in five cases 
no improvement from a mesiodistal point of view could be discovered. The 
ages in these last cases were respectively eight, twelve, twelve, fourteen and 
eighteen, and the apical base was normal in three of these. The ages of the 
whole number varied between six and twenty-three at the commencement of 
the treatment. The number of distoclusions treated having a normal apical 
base was thirty-seven. In 89 per cent of these, thirty-seven with normal apical 
base the treatment proved successful, in 8 per cent it was entirely unsuccessful. 
Out of the whole of the 120 cases the total number of failures was 4 per cent. 

Although in 100 of these cases the mesiodistal malocclusion was success- 
fully corrected, there is one circumstance which indicates that the change 
wrought by the treatment was not the same in all these corrected cases, that 
is, as far as the apical base is concerned. An examination of the condition 
of the apical base in twenty-four of these cases showed that although in the 
premolar and molar regions the occlusion was mesiodistally correct, and might 
reasonably be considered permanent, a crowding had nevertheless arisen in the 
lower front part (Figs. 41, 42). It has already been shown (Figs. 70, 71) that 
the teeth may come into a more crowded position than they had been in before, 
and, therefore, the condition established in the case shown in Figs. 41 and 42 
might be of a similar nature. But again it seems possible that it is a direct 
consequence of the mesial movement of the teeth of the lower jaw. If so, this 
movement has not managed to influence the apical base to the same extent as 


*Howe, H. L.: Report of Class II case eighteen years after treatment, International 
Journal of Orthodontia, Oral Surgery and Radiography, 1922, page 650. 
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it has moved the teeth, or in other words, the apical base has not been able 
to follow the teeth. The second premolar has taken up the first premolar’s 
part of the apical base, and the first molar the former’s, and so on. In conse- 
quence of the shape of the lower jaw, the direction of the movement of the 
teeth and articulation, the buccal teeth have been able to maintain their new 
position, although this is wrong as regards the apical base. On the other 
hand, the front teeth have partly come in front of their base, and thus have 
too short a base, and the result more or less resembles the position of the front 
teeth of the lower jaw in a ease of bimaxillary crowding. A crowding of this 
kind could be proved with certainty in four of the above-mentioned twenty- 
four cases, but it is obviously not impossible that it could likewise be proved 
in some of the remaining seventy-six cases. It is, nevertheless, to be observed 
that in none of these four cases was the apical base normal, and that in the 
eases with a normal apical base, in which the mesial movement of the lower 
teeth was a total failure, the course of events was as follows: the lower jaw 
showed great mobility, and under the influence of the intermaxillary force fell 
fairly easily into a correct occlusion, but it was impossible permanently to 
maintain the teeth in that position. 

In order to attain normal occlusion in the case, Fig. 29 (Fig. 32 being 
the same case eight years after the removal of the retainer), all the teeth of 
the lower jaw have to be moved forwards about 6 mm. The relation between 
the lower jaw’s coronal and apical curve is normal and should, therefore, not 
be disturbed during the movement. If we imagine that the action of the inter- 
maxillary force on the teeth moves the latter from their original base for- 
wards, a particularly complicated apparatus will be required to prevent any 
change in their positions in relation to one another. The ordinary Angle’s 
‘*E’’ expansion arch held in position by means of molar bands and ligatures, 
would be expected to move the crowns of the front teeth considerably more 
than the apices of the roots, wherefore moving the crowns forward 6 mm. 
would cause a considerable inclination, which, as will be seen from Figs. 30 
and 31, did not take place, the apical base in this case following the teeth at 
the same rate. 

In the foregoing the opinion has been advanced that moving the teeth is 
not necessarily succeeded by a growth of the apical base, but when this does 
take place it must be ascribed to a natural tendency in the apical base to in- 
erease in size. It is extremely improbable that a tendency of this sort could 
exist in a patient 18 years old, where the coronal and apical curves are in 
harmony with one another, and in each case this change in the position of the 
teeth in relation to the antagonizing teeth is considerable. Any considerable 
srowth is under these circumstances improbable. But the extensive alteration 
in the position of all the teeth of the lower jaw has nevertheless taken place. 
The explanation may be found in the fact that the entire lower jaw possesses 
mobility, so that a closure of the jaw 6 mm. in front of the usual position 
is not very difficult to maintain. If we now suppose that a distoclusion can 
arise in accordance with Wallace’s view that it has not got used to being 
moved forward sufficiently far during the period of the child’s development, 
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when only the four first temporary incisors have erupted—the period during 
which, according to this author, the foundation of the definitive mesiodistal 
relation is laid—this does not mean that the lower jaw is actually underdevel- 
oped. The abnormity would only consist in this, that the teeth of the lower 
jaw would meet the antagonizing teeth somewhat too far back. The treatment 
would then merely consist in accustoming the jaw to occlude normally. 


In those eases, on the other hand, in which the treatment fails, the explana- 
tion might lie in the fact that early in the prenatal stage the lower jaw is 
abnormally far back in accordance with the observations published by Wein- 
berger.®® §* The faulty position would then be due to the fact that through 
some influence or another the mandible has been forced back. Even here the 
lower jaw may be supposed to be normal in size, but the distal position is so 
considerable that it exceeds the limit of what can be corrected by orthodontic 
means. According to my experience such cases are very rare. Watson states, 
however, that serious distoclusions should be treated as early as possible, and he 
considers that it is best to start treatment as early as at the age of 3 to 5 
years, aS equally good results are not obtained with the same certainty at a 
later age. 


Occlusal contraction of the upper arch. In eases of distoclusion where 
the apical base is normally developed the upper denture may have a shape 
which gives the impression that some force acting outside the denture has forced 
it against the antagonizing teeth in distoclusion. As the reason for this con- 
traction Angle has given the pressure of the lips, and he has ineluded eases 
of this kind in his Class II, Div. 2. If we accept this explanation we find 
that this momentum of malocclusion is due to another momentum, viz., disto- 
clusion. If this latter can be corrected, the prognosis for maintaining a normal 
occlusion when once attained is good. As has been stated before, the prospects 
for suecessfully correcting distoclusion are good in a large percentage of cases, 
from which it follows that the secondary contraction of the upper denture can 
also be corrected. But if the contraction is connected with some other anomaly 
in the lower jaw, such as an inadequate longitudinal development of the lower 
apical base caused by loss of teeth, then the success is limited by what can 
be accomplished with the lower jaw. If the contraction is caused by a strong 
labial pressure that has become a habit, and this habit cannot be overcome, 
there is no guarantee that an attained normal occlusion will be able to with- 
stand this continual pressure (Angle*). 

Vertical deficiency in the apical base. When a vertical deficiency is capable 
of causing the jaws to approach abnormally near to one another, this gives rise 
to what is called ‘‘close bite.’’ If it is confined to so few teeth that it does 
not produce this effect, these teeth are said to be in infra-occlusion. This divi- 
sion, however, is based on a purely local movement, or the different result on the 
height of the bite, which is dependent upon what teeth are situated in the 
vicinity of the abnormal vertical deficiency. 

Vertical deficiency in the molar section often occurs in distoclusions. The 
prognosis for correcting it by the method of treating these anomalies as worked 
out by Angle is good, so long as there are no purely technical difficulties in 
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the way, which, however, is quite frequently the ease. As infra-oeelusion only 
oceurs in the smaller sections of the denture it is generally easy to deal with 
successfully. The fact that the mechanical treatment of infra-occlusion has 
such a good prognosis, even when it is accompanied with a disturbance in 
the apical base is probably due to the fact that a vertical overexpansion, i.e., 
an overexpansion in the height of the apical base sometimes takes place spon- 
taneously, as in the case of loss of antagonism. Oppenheim®® has published 
some cases of this kind in both temporary and permanent teeth. 


CONCLUSIONS 


During the last two decades orthodontic practice has been dominated by 
the view that the movement of teeth is capable of so affecting the surround- 
ing regions that the latter adapt themselves to the new position of the teeth, 
i.e., that oeclusional conditions are able by means of function to determine 
the size and form of the apieal base. In the foregoing it has been shown that 
this is not the case. 

Abnormally narrow and abnormally wide apical bases have been observed 
in eases where the abrasion of temporary teeth gives evidence of an intensive 
masticating funetion. 

A normal apical base is common where lack of abrasion gives evidence 
of slight masticating function. 

A normal apical base may exist where the condition of the antagonizing 
teeth is incompatible with a normal functioning capacity. 

A normal apical base may exist in the one jaw simultaneously with an 
abnormally large or abnormally small apical base in the other. 

The very different results of similar orthodontic experiments show that a 
normal occlusion attained by mechanical treatment is not necessarily accom- 
panied by a development of the apical base in harmony with the positions 
of the teeth, with the result that the occlusion attained cannot be maintained. 
The spontaneous growth of the apical base that sometimes occurs, resulting 
in the expansion of the crowded arch, may be assumed to take place even in 
those cases where mechanical treatment is applied, and the success of the 
treatment can, therefore, be ascribed to this spontaneous development. 

The size of the apical base is not dependent upon the masticating fune- 
tion in this respect, that a certain amount of such funetioning has not been 
proved capable of affecting its development. On the other hand, the develop- 
ment of the apical base may under certain circumstanees be arrested by an 
extensive loss of tissue following extraction of the teeth or the masticating 
muscular system being injured. If the apical base is abnormally large or small, 
and the spontaneous capacity of development just mentioned does not exist, 
a movement of the teeth does not effect the desired change of the apical base. 

The prognosis for the successful treatment of a ease of malocclusion, there- 
fore, depends upon the state of the apical base. When the latter is normal or 
has a natural disposition to become so, the prognosis for the maintenance of 
normal occlusion is good. When that is not the case, and a spontaneous power 
of development neither exists nor shows any signs of appearing, a normal 
occlusion cannot be maintained without a permanent retainer. 
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Since in an ontogenetic sense the occlusion is not able to control the apical 
base, while on the other hand the latter is in a high degree capable of affecting 
the occlusion, it is necessary, instead of regarding from a therapeutic point 
of view the anomalies of the positions of the teeth as simply or principally 
oeelusional problems, henceforth to regard them as being in an equal degree 
problems of the apical base, and the object of treatment will be the attainment 
of an occlusion (in harmony with the given or potential apical base) possess- 
ing a functional and hygienic optimum. From what has been observed above 
it is clear that in a considerable number of cases this optimum cannot be 
normal occlusion. The most urgent duty of mechanical orthodonties, therefore, 
is to endeavor to determine how in every given case such an optimum is to 
be attained. 
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A LOCK FOR REMOVABLE APPLIANCES* 
By P. G. Spencer, D.D.S., Waco, Texas 
HE most universal lock in use is the half round pin and tube. Variations 
of this lock are the square pin and tube (Kelsey). The reverse use by 

attaching the curved side of the half round 10-guage pin to the band, and 

casting a clasp to fit it (Johnson). Also several different designs by Bach 
using single round tubes, this lock can be made stationary or permit rotation 
of the anchor tooth; depending on the method of attachment of the locking 
spring. 

These locks as well as numerous others are being successfully used. 

However, in many cases I have been troubled with obtaining stability of the 


Double Round Toke 


Cress 


Section 
Fig. 1. 


appliance; that is, in keeping it in proper position in the anterior region. 
Failure to keep it in position will, of course, produce an undesirable move- 
ment on the anchor teeth. This has been partially overcome by having a half 
round tube made with one-third thicker walls. However, realizing that two- 
point contact to the band on the anchor tooth would overcome numerous dis- 
advantages, the following description of the double pin lock is presented. 

Round tubes are used as they permit the lock to be locked or unlocked 
easily. The tubes being double makes a fixed attachment; also, being made 
in one piece, it is very easy to solder the tubes at the proper position on the 
bands. (Fig. 1.) 

*Presented before the Southwestern Society of Orthodontists, Tulsa, Okla., April 8, 9, 
10, and 11, 1925. 
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The staple or double pin is made in one piece also, with a flattened con- 
necting piece permitting a simple operation in soldering to the body wire. 
(Fig. 2.) It can be soldered directly under the arch wire or, to conserve 
space, to the side of the areh wire. (Figs. 3-A and 3-B.) 

The locking spring can be attached to the main arch either anteriorly or 
posteriorly, as desired, as positions permit. (Fig. 4.) As it is being made in 
two sizes, this lock can be used in any place wherein any other lock is used. 
The advantages gained in stability of appliance and greater ease of soldering 
have overcome such faults as have arisen from other methods of attachment, 
and after extensive use it has been found very satisfactory. 


AUXILIARY SPRINGS FOR REMOVABLE APPLIANCE* 


By E. Fursuer, D.D.S., OKLAHOMA CrTy, OKLA. 


HIS elinie has for its object the showing of the different types of auxiliary 
springs most frequently used on the removable lingual appliance as de- 
veloped by Dr. John V. Mershon, of Philadelphia. 

After the construction of the body wire, a .020 inch platinum-gold elastic 
wire is soldered to it at the proper location and at a right angle, or nearly so. 
A low earat (14) is used to avoid removing the elasticity in the auxiliary wire. 
The wire is then bent almost in the opposite direction and then curved the 


@ 


Bis. Big. 2. 
Way it is desired, as shown in the illustrations. This bending near the point 
of soldering brings back any elasticity that may have been lost in the solder- 
ing technic. 

In the illustrations the auxiliary springs are purposely set out, or away, 
from the body wire, so as to be more easily understood. When placing a 
xew appliance in the mouth for the first time, the auxiliary springs are usu- 
ally wholly, or in part, beneath the body wire. 

Fig. 1 represents two types of auxiliary springs which will produce ex- 
pansion in the canine region. One is a recurve spring and the other plain. 
With the recurve spring (a) the premolars may also be moved buceally. 

In Fig. 2, a represents a spring which will move the incisors forward; b 


*Clinic before the Southwestern Society of Orthodontists, Tulsa, Okla., April 8-11, 1925. 
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is a plain spring for moving buceally the second premolar; and c is a recurve 
auxiliary spring used for the same purpose. 

In Fig. 3, a is a type that will move the incisors forward when there is 
no interference; b represents a type which when used in conjunction with a 
band on a premolar or other tooth will produce rotation. Wire or silk liga- 
tures, also, may be used to assist the rotation. A type used for opening up 
space for an impacted premolar or other tooth is shown at c. 

In Fig. 4, a is a recurve auxiliary spring which extends well around on 
the lateral and central incisors. When it is used on both sides of the appli- 


me. 3. Hig. 4. 


ance, it will produce a general expansion and development. At b is shown 
an excellent type of auxiliary spring for moving a lateral incisor from a 
locked lingual position to its proper position in the arch. The end of the 
spring is curved so as to fit snugly to the tooth and close to the gum on the 
distal side of the lateral incisor. 

These various types of auxiliary springs may be used in different com- 
binations, but it is not advisable to use too many at a time, nor to make them 
too complex, unless their action is thoroughly understood. 

Auxiliary springs may be used on the labial arch for assisting in the rota- 
tion of different teeth, aiding the eruption of a tooth, depressing a tooth in 
the alveolus, and for various other purposes. 


b b 


A CASE OF CONGENITAL ABSENCE OF THE DECIDUOUS AND 
PERMANENT MANDIBULAR CENTRAL INCISORS IN FOUR 
MEMBERS OF A FAMILY* 


By A. T. Pitts, D.S.O., M.R.C.S., L.D.S. 


LTHOUGH absence of the maxillary second incisors is not uncommon, ab- 
sence of mandibular incisors is comparatively rare. This case has an 
additional interest in that the condition was present in four members of one 
family. Harry A., aged ten years eight months and his brother, Sidney A., 
aged eight years eight months, were first seen by me at the Hospital for Sick 


Fig. 2.—Sidney A., 8 years, 8 months. 


Children four years ago. I noted then that there were only two mandibular 
incisors present in both cases, and that they were widely separated. Further- 
more that in the case of the younger child, Sidney, the incisors present were some- 
what peg-shaped. Inquiries were made of the mother, and she assured me that 
both children had never had more than two incisors and that neither child 
had lost any teeth in the mandibular incisor region. She also informed me 
that a twin brother of the older child, Harry, now dead, had had a similar 
condition. I was not able to get skiagrams taken then, but on clinical grounds 
it seemed probable that there was an absence of the mandibular deciduous 


*Transactions of the British Society for the Study of Orthodontics. 
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central incisors in each child, as well as a similar condition in another member 
of the family now dead, probably an absence of the permanent central incisors. 
I saw both children again this year. The condition was exactly the same. 
Eruption had gone on normally with regard to the rest of the teeth, but these 
widely separated incisors were still firm. The mother also brought another 
boy, Eric, aged fourteen months, the remaining member of the family. He 
had the four maxillary incisors present; in the mandibular jaw there were 
two small peg-shaped teeth widely separated, like the condition in his brothers. 
I had dental films taken of each child. These showed that there were per- 
manent successors to the mandibular lateral incisors in the two oldest brothers, 
but there was no sign of any mandibular central incisors, either temporary or 
permanent. In the baby no permanent tooth germs could be seen, but at so 


Fig. 3.—Eric A., one year, four months. 


Harry A. Sidney A. Eric A. 


Diagrams of lower incisor region, showing absence of permanent central incisors but 
presence of permanent laterals in Harry A. and Sidney A. Tooth germs of permanent laterals 
of Eric A. visible. 


early an age the small amount of calcified tissue of the permanent incisors is 
very likely to be masked by the roots of the deciduous teeth. There was, how- 
ever, no sign of any unerupted incisors which might correspond with the 
missing central deciduous inessors. I think the evidence is complete that in 
all four children there was an absence of the central mandibular incisors of 
both the deciduous and permanent dentitions. In the ease of two, Harry 
and Sidney, there is both clinical and radiographic evidence. In the ease of 
the baby, Eric, radiographic evidence is not so satisfactory, but yet sufficiently 
eonvineing. In the case of the fourth child, now dead, the evidence rests on 
the testimony of the mother. She was a very intelligent woman, and I think 
her statement can be relied on, especially as the wide separation of the mandib- 
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ular incisors were conspicuous and not easily overlooked. There was no history 
of any similar condition either in the mother or father, or in any of their re- 
lations. The children were well-grown and healthy and otherwise normal. 


DISCUSSION 


The President asked, in the case of the congenital absence of deciduous and permanent 
centrals, whether there was any record of the absence of teeth in the parents, or whether 
it was only in the children. He, himself, had seen one case where the mandibular deciduous 
centrals were absent, but the permanent centrals were present. 

Mr. Pitts replied that he ought to have said that both the father and mother had 
lost their teeth some considerable time previously, so he had been unable to get evidence 
as to their condition in that respect. 

Mr. H. Chapman said he happened to have a patient at the present time with one 
mandibular permanent central incisor missing. He was not sure whether the boy had the 
deciduous ones or not. He wished to ask Mr. Pitts whether he had formed an opinion 
whether those things had a hereditary basis. It seemed as if they were hereditary, and 
it also seemed as if certain types of malocclusions were hereditary also, because lately he 
had come across quite a number of patients, brothers and sisters, with strikingly similar 
anomalies, and it did not seem that that could be entirely due to environment and other 
causes, but must be due to at least partially something even more fundamental. 

Mr. Pitts said that with regard to the first specimen he had measured from the most 
prominent point externally round to the most prominent point of the tumor internally, 
and the measurement was nearly six inches, so that if the tumor could have been dissected 
out he would imagine it must have been at least twelve inches in circumference. With 
regard to Mr. Chapman’s question, his own feeling was that undoubtedly there was a 
hereditary basis in many of those cases of absence of teeth, and he quite agreed that 
there was often a hereditary basis in many cases of malocclusion; in fact, he had seen 
several cases. In the present case he did not know whether there was a hereditary history, 
since he eould find no record of the parents or any of their brothers or sisters possessing it. 
iHe did have some time ago a case of a mother with an absence of the maxillary lateral 
incisors and two daughters, both of whom had absence of the maxillary lateral incisors, 
while one of them had in addition an absence of a mandibular lateral incisor. In this 
ease the evidence of heredity was quite well marked. 


A CASE OF POSTNORMAL OCCLUSION* 


sy H. E. Marsu, L.D.S., ENGLAND 


HIS is a ease of postnormal occlusion, where the mandibular incisors were 
biting up into the palate and the maxillary incisors showed much rotation, 
both arches being contracted. 

Treatment was commenced at age of six and one-half, when the left maxil- 
lary central incisor was rotated as soon as its tip had erupted, by means of 
a spurred band, ligated to a small labial arch, supported by the maxillary 
second deciduous molars. 

At the age of eight a mandibular lingual areh, with Young Angle locks, 
was used and one anterior and two lateral loops, for expansion. 


*Transactions of the British Society for the Study of Orthodontics, 
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Fig. 1.—Showing incisors biting on cingula and rotation of maxillary incisors. 

Fig. 2.—Showing the postnormal occlusion. 

Fig. 3.—Front view. 

Figs. 4 and 5.—Badcock plate with labial wire and inclined plane used for maxillary. 
Fig. 6.—Lingual arch used for mandibular. 


Figs. 7, 8 and 9.—Front and side views after treatment. Duration of treatment twelve 
months. Appliances being worn passively still. 
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The maxillary arch was expanded by means of a Badcock plate with in- 
clined plane, and labial wire of platinized gold, gauge 21, with two loops 
opposite the temporary canines. This served to jump the bite, correct the 
overbite, retract and rotate the maxillary centrals and laterals, vulcanite 
being cut away from behind these teeth from time to time and the labial wire 
adjusted accordingly. 
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PERICORONITIS OR PERICORONAL INFECTIONS 
By Leo Winter, D.D.S., New York City 
Clinical Professor of Oral Surgery, New York University College of Dentistry, N. Y. 


HE term pericoronitis is derived from the prefix peri, around, and corona, 

erown, and may be defined as an infection around the erown of a tooth. 
While academically these infections may occur around the crown of any 
incompletely erupted tooth, they are limited clinically to the mandibular 
third molar. <A study of the regional anatomy of the third molar area will 
disclose the reason for the frequency of these infections. They may be either 
acute or chronic in character, the two types being sharply differentiated. In 
the acute type, symptoms of pain and redness are constant with swelling and 
trismus invariably present. Rarefaction of bone may or may not be present, 
depending upon whether the acute attack has been preceded by chronic infee- 
tion. In chronic pericoronitis there is an absence of pain with but little or 
no edema or trismus. Bone rarefaction is always present and appears as a 
slight variation from the density of normal bone. Chronic pericoronal infec- 
tion may involve a completely impacted tooth, whereas an acute pericoronal 
infection cannot occur in a tooth which is completely impacted. 

This paper will be confined to a consideration of the acute infections. 
These oceur only in eases where the crown is but partially erupted, its com- 
plete eruption being retarded by the overlying soft tissues, the adjacent 
tooth, or the anterior border of the mandible. 

It must be clearly borne in mind that this overlying flap of so-called gum 
tissue contains fibers of the buecinator muscle externally and those of the 
superior constrictor musele of the pharynx lingually. Sinee these muscles 
bear an important part in the excursions of the mandible, and in deglutition, 
we ean really understand the presence of trismus and difficulty in swallowing. 
The soft tissue of the flap acts as a splendid media for the cultivation of 
1142 
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mouth bacteria. This area is undisturbed by the toothbrush and the micro- 
organisms in the presence of the necessary pabulum reproduce rapidly. 


RADIOGRAMS 


Radiograms are useless in diagnosis of acute pericoronitis. The pres- 
ence of this condition is determined in all cases by the naked eye. Proper 
radiograms will, however, aid the operator in deciding upon the teehnie to 
be employed when the removal of the tooth is indicated. For example, if the 
radiogram (Fig. 2) discloses an area of bone rarefaction distal to the crown 
of the third molar, and the tooth is inelined mesially so that the mesial sur- 


Fig. 1.—Dry specimen showing space between second and third molar. Outer layer 
of bone, ivory-like in appearance and consistency. Inner layer, honeycombed effect and 
spongy, permitting, the insertion of spear-pointed elevator. By the aid of slight mallet 
force, the elevator may be forced down along the mesial surface of the tooth, and the 
tooth elevated from its socket. 


face of the third molar is in contact with the distal surface of the second 
molar, a spear-pointed elevator (Fig. 4) is foreed into the interproximal 
space, and force exerted distally and upward will result in the complete 
luxation of the tooth. It is important to remember that, in these cases, we 
are dealing with an infection of the soft tissues with only an occasional 
involvement of the bone. Recently I was ealled to see a patient in one of 
the large hospitals in the city suffering with what was supposed to be a 
most unusual condition. She had complete trismus of the jaws with a slight 
swelling on her right side. Radiographic findings were negative. Physical 
examination of the right side showed the presence of a distinet pericoronal 
infection. The patient was placed under a general anesthetic, the offending 
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third molar removed, a dressing was inserted into the socket, and the wound 
irrigated daily for six days, at the expiration of which time the patient had 
made an uneventful recovery. 


SYMPTOMS OF ACUTE PERICORONAL INFECTION 


Objective Symptoms.—Area of ulceration, suppuration, and extreme ten- 
derness in the third molar region. The crown of the tooth may be visible, 


Fig. 2.—Radiogram of pericoronitis of mandibular third molar showing area of rarefaction 
distally to the crown. 


partially visible, or entirely obscured. There may be a distinct swelling on 
the lingual or buccal surface of the mandible. Fluctuation on the lingual or 
buccal surface in this region may also be present. In some eases the swelling 
on the lingual surface extends to the anterior pillar of the fauces. Trismus, 
partial or complete, is usually a concomitant symptom. 

Subjective Symptoms.—Difficulty in swallowing, pain, offensive breath, 
and, depending on the severity of the infection, systemic symptoms accom- 
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panying any infection, namely, a rapid and weak pulse, temperature, chills(?), 
constipation, coated tongue, and malaise. 


TREATMENT 


The removal of the tooth and the establishment of drainage of the area 
is the safest and best procedure. This treatment may be followed regardless 
of the extent of the infection, or the amount of trismus present. The one 
precaution necessary is the selection of the proper anesthetic. When complete 
trismus is present the administration of a general anesthetic is indicated. 
General anesthesia is indicated also in the cases where we have but a partial 
trismus or even the absence of any trismus, if the infection has extended up- 
ward along the anterior border of the ramus of the mandible. Conduction 
anesthesia, anesthetizing the inferior dental nerve with a 2 per cent novo- 


Fig. 3.—Dry specimen showing distribution of bone mesially to the third molar. In 
cases of this type no mallet force is necessary. The spear-pointed elevator is placed along 
the mesial surface of the tooth; the outer plate of bone is used as a fulcrum, and the 
tooth may be readily lifted from the socket. 


caine solution, may be resorted to in all other cases. Infiltration anesthesia, 
or injecting directly into the area, should be avoided. The danger in anes- 
thetizing this area by means of infiltration anesthesia lies in the possibility of 
forcing some of the purulent material into the healthy adjacent tissue beyond. 
Some operators advise the postponement of the removal of the tooth. This 
procedure has some very distinct advantages; the drawback, however, lies 
in the fact that, while the symptoms may clear up or improve, they generally 
become more aggravated and may increase in severity, particularly when the in- 
fection is on the lingual surface of the mandible. The formation of a retro- 
pharyngeal abscess may occur, which is a serious complication. Another 
group of operators advise against the removal of these teeth during the acute 
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phase for fear that the creation of a fresh wound, where pus is present, 
might result in a severe infection. While this theory holds good in throat 
operations, it does not obtain in the buccal cavity. Some operators advise 
the removal of the overlying tissue by means of escharoties, the actual cautery 
or surgery. This procedure is successful in cases where no infection is pres- 
ent and is usually only of a temporary nature. In cases where the systemic 
as well as the local symptoms of an abscess are present and by digital palpa- 
tion there is an area of fluctuation, then, in order to give the patient immedi- 
ate relief, the abscess should be incised and the patient advised to use hot 
saline irrigations every hour to keep the wound open. Upon the subsidence 
of the acute condition the tooth should be removed. 


REMOVAL OF OFFENDING TOOTIL 


When the radiogram shows the roots of the tooth to be straight, that is, 
when there is an absence of a mesial curvature of the distal root, or a distal 
eurvature of the mesial root, the tooth may be luxated out of its socket by 
the aid of a spear-pointed elevator. This technic is distinetly superior to the 


Fig. 4.—The spear-pointed elevator with steel rod running through center. 


use of extracting forceps. ‘The reason is that in the region of (Fig. 1) the 
third molar the overlying bone, instead of being of the honeycomb spongy 
variety (alveolar process), is most likely to be hard, solid and compact, of 
ivory-like consistency. The attempt to remove a tooth in this area by means 
of extracting forceps with the object of breaking down the wall of least 
resistance (the outer or inner wall of bone) invariably results in a fracture of 
the tooth, should the bone here be of the compact variety. On the other 
hand, a mandibular third molar, with straight roots, and no overlying bone 
of the anterior border of the ramus, may be lifted out of its socket. 

The procedure consists (Fig. 5) in placing a spear-pointed elevator along 
the mesial surface of the tooth which is to be removed. Care must be exer- 
cised not to place it along the distal surface of the second molar. With a 
few sight blows of the mallet on the head of the elevator (always supporting 
the jaw), force the elevator down along the long axis of the root (Fig. 6). 
The outer plate of the mandible (not the teeth) should be used as a fulcrum, 
and the tooth forced upward. The tooth should not be completely forced out 
of its socket by means of the elevator, for in so doing it may be fureed down 
the patient’s throat. When the tooth has been partially raised out of the 
socket, it should be grasped by a pair of foreeps and removed (Fig. 7). The 
removal of mandibular third molars which have a peeuliar curvature of the 


SS 


PLATE I. 


Typical pericoronitis of mandibular third molar. 
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roots or which have a portion of bone covering the crown, will be taken up 
in a subsequent article. The use of the mallet force in preference to hand 
pressure when using chisels, mastoid gouges, or spear-pointed elevators, is 
advoeated for two reasons: (1) Considering the extreme force necessary to 


Fig. 5.—Showing proper position of spear-pointed elevator. 


cut bone by means of a hand instrument, the procedure could not well be 
carried out under local anesthesia. The maneuvers necessary to cut bone by 


hand are such that, after the first attempt, few patients would permit the 
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operator to continue, for fear of suffering a fracture. (2) Properly regulated 
mallet force when using gouges, or spear-pointed elevators in removing com- 
pact bone, is in my opinion the safest procedure in the hands of the average 
practitioner. 


Fig. 7.—Grasping the tooth with Cryer Universal forceps after tooth has been loosened by 
the elevator. 


Fig. 6.—Using outer plate of bone as a fulcrum and partially lifting tooth out of its socket. 
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In a large percentage of pericoronal infections of the mandibular third 
molars, the removal of the latter may be easily accomplished by means of an 
elevator without the necessity of resorting to the use of the mallet. It will 
be found that, by simply placing the spear-pointed elevator in position and 
using the outer layer of bone as a fulcrum, the tooth can be luxated out of 
its socket. A careful study of a series of radiograms will disclose the fact 
that in a large percentage of the cases there is a distinct destruction of bone 
mesially, permitting the insertion of the elevator with no difficulty (Fig. 3). 


POSTOPERATIVE TREATMENT 


Following the removal of mandibular third molars, with pericoronal in- 
fection, the wound should always be packed. This procedure should be ear- 
ried out for two reasons: (1) To control hemorrhage, and (2) to prevent 
reinfection of the wound. 

Third molar sockets are situated where the use of a mouth wash in the 
ordinary manner is ineffective. Postoperative edema may be counteracted 
by the use of cold applications, applied for twenty minutes every hour. 

Postoperative pain will be greatly diminished and in a great many cases 
entirely eliminated through the use of a tampon of parathesin into the 
socket. In cases of severe postoperative pain the internal administration of 
a five grain pyramidon tablet affords the desired relief. 
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THE TEACHING OF RADIODONTIA IN DENTAL COLLEGES 
By Dr. CLARENCE QO. Stmpson, St. Louis 


HE number of inquiries and the interest manifested by dental educators 

in a feasible plan for teaching radiodontia, indicate the need of attention 
to this subject. The inadequate preparation of dental graduates to practice 
radiodontia demonstrates that the problem has not been solved by present 
methods, and is unlikely to be without revolutionary changes. The extreme 
importance of radiography in diagnosis, upon which the efficiency of dental 
operation depends, necessitates a more thorough study of the subject by den- 
tists. Although undergraduates cannot be developed into competent radio- 
dontists, orthodontists, or periodontists, they can be taught a practical radio- 
dontie technie and given a basic knowledge upon which to intelligently build. 
The men who by the restrictions of their locations are compelled to practice 
radiodontia should be prepared to render this service equally as well as that 
of other branches, and those who ean refer their patients to radiodontists 
should be qualitied to judge the proficiency of the specialist and interpret 
the evidence. 

The present crisis in dental education is one of the most radical develop- 
ments in the history of the profession. Only a few years ago the dental cur- 
riculum was standardized, and accepted as fundamentally correct although 
deficient in application. Imitation was so prevalent in the description of the 
course, the exceptional teaching facilities and the unlimited clinical material 
that the catalogues of all dental schools might economically have been printed 
from the same plates with inserts for the name of the school and the impres- 
sive faculty roll. Every one knew that there was a vast distinction between 
the possession of a beribboned and besealed diploma and the ability to prac- 
tice dentistry, but held the individual responsible. The inefficiency of dental 
education was freely discussed and the faults of certain schools were con- 
demned, but no one questioned the propriety of the system. 

The general complaint from the profession of the inadequate training of 
dental students led the college managements to consider changes to suppress 
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this eriticism. Sinee professionalism in college organizations is alloyed in 
varying proportions with commercialism, and the tuition is computed on an 
annual quantitative instead of a total qualitative basis, the obvious decision 
was to add a year or more to the course. The instruction could have been 
intensified by reducing the wasteful vacation periods, which are not required 
in youth and are inconsistent in preparation for a profession rarely permit- 
ting more than a month’s vacation. The curriculum and teaching methods 
might have been analyzed and modernized to advantage. A more profitable 
application might have been made of the effort expended in the study of such 
subjects as inorganic chemistry which is soon forgotten, and general metal- 
lurgy which is relatively unimportant because of the prepared materials 
which are now supplied for the dentist. Instead, by questionable logic it was 
concluded that since by past methods it was necessary for men to learn den- 
tistry after graduation, by applying the same treatment a year or so longer 
the graduates would be older and better able to learn. The only dissent to 
this decision was the ‘‘mass psychology’’ of schools able to operate profitably 
on a quantity production system. However, the real contention arose when 
the disposal of the additional time was discussed. The difference of opinion 
regarding the proportions of dentistry, medicine, esthetics, salesmanship, and 
expression to inject, and the best rearrangement of the course shows no 
prospect of being adjusted. 


When steam was first utilized for transportation, the lack of precedent 
and originality resulted in the modification of the stagecoach as a track 
vehicle. This process of modification continued through several generations, 
when initiative might have made an immediate change. With this experience 
from which to profit, the advent of the automobile started another modifica- 
tion of the horse-drawn vehicle to the self-propelled type, and only now is the 
resemblance of the buggy and family carriage disappearing. The same slav- 
ery to precedent is evident in the attempt to revamp dental education. Al- 
terations, additions, and repairs are poor methods by which to produce a new 
structure, so why not diseard the present dental curriculum and reconstruct 
without the prejudice of past traditions? By the same token the present 
system of radiodontic instruction should be replaced by one which will train 
men for competent service. 

In colleges which attempt to teach radiodontia the didactic course usually 
consists of lectures memorized from textbooks on electricity, x-ray, physics, 
and the electron theory which should be covered in predental physics, and 
such academie points as the ‘‘bisecting’’ rule. The applied instruction is 
often limited to watching a technician make exposures and listening to a 
young demonstrator interpret the radiographic evidence. Under this plan 
the graduates at best leave with an open mind to the subject unless they un- 
fortunately and quite accidentally get some erroneous impressions. 

A prerequisite in radiodontic instruction is a teacher who is sufficiently 
interested in the subject to exhaustively study it, and specially prepare him- 
self for the position. Too often the ‘‘Professor of Roentgenology,’’ which 
means one professing an intimate knowledge of the Roentgen family, or the 


‘‘Professor of Radiology,’’ which means one professing skill in x-ray and 
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radium therapy in addition to radiography, is one of the hired men who hap- 
pens to have a ‘‘trick’’ x-ray machine. Probably the most vital fault with 
dental colleges is the faculty members whose names as professors of the vari- 
ous ‘‘ologies’’ read well in the catalogue, but who are according to modern 
standards incapable of either teaching or practicing the branches assigned 
to them. The judicious employment of the ‘‘hook,’’ which appropriately was 
originated for burlesque amateurs, might obviate the necessity for renovating 
the curriculum. When teachers have a broad preparation and pursue all the 
ramifications of their subjects, the instruction is not restricted to the minimum 
requirements of the curriculum. 


The theoretical phase of radiodontia should be taught in the junior year 
while the students are still susceptible to teaching. A typical senior student 
knows more than he ever will again and is so self-satisfied that he cannot be 
taught fundamentals, but only the things applying to practice. The theo- 
retical study should begin with a lecture on electricity, briefly reviewing the 
forms, currents, and units of measurement. Concise rules should be memor- 
ized rather than attempting to teach by tedious explanations. The second 
lecture should cover x-ray physics including transformers, tubes and x-ray 
characteristics. Following in order should be lectures on the practical appli- 
cation of projection rules, a detailed study of anatomie regions with the land- 
marks, the-preparation and posing of the patient, and the placement of films, 
and angles of projection for each region. The lectures on technic should be 
supplemented by repeated demonstrations to better impress the necessity for 
system in operating. 

The next subjects to be considered are the uses of radiography in the 
different branches of dentistry, the requirements of an adequate radiodontic 
examination, the fundamentals of interpretation, and the dangers and _ pro- 
tection in radiodontie practice. The students should be required to take 
notes of the important points, and each lecture should be reviewed by a quiz 
at the following session. ‘The interest in the subject can be stimulated by 
requesting the teachers in other branches to emphasize the importance of 
radiography for specific purposes. 

In the senior year when students are interested only in operations on 
patients, the practical instruction and training in radiodontia are instilled to 
the greatest advantage. The students should be assigned to duty in the 
radiographic clinic as they are in the extracting clinic, and the operation 
supervised by a competent instructor instead of a technician. Unless the class 
is too large to permit of the plan, the students should serve in the clinic 
singly, because even small groups create distractions which interfere with 
the desired results. Each member of the class should be given charge of the 
radiodontie clinic for half-day periods to be repeated at intervals depending 
upon the size of the class and the volume of work. The instructor should 
assist each student at the beginning until the manipulation of the equipment 
and the systematic procedure is acquired. Then the student should be left 
to his own resources with the privilege of calling upon the instructor for ad- 
vice, and occasional visits from the instructor. If the dangers have been 
properly emphasized, constant supervision is unnecessary, and the student 
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should intelligently assume his responsibility with no more assistance than in 
other operations. 

The dark-room technic may be similarly taught by demonstrating the 
teehnie until the student can proceed alone. Under favorable conditions one 
student may be assigned to the dark room and another to the operating room, 
but the pair should not alternate during the specified period of service. In a 
clinie having a small amount of radiography a student may do both the operat- 
ing room and dark room during the assignment. Whatever the arrangement, 
each student should be held accountable for his requirements as in other 
departments. This may be done by having the duplicate films submitted for 
criticism and grading. With suitable filing envelopes, each student can col- 
lect the films from the examinations made by him, and turn them in with a 
record of the pertinent data and his interpretation. When another dark- 
room operator is in service, his name should be inscribed on the filing envel- 
ope so each will be responsible for his respective duties. There should be a 
weekly conference between the head of the department and the students 
assigned to the clinic during the preceding week to correct mistakes and 
answer questions before the details are forgotten. This may be scheduled 
just before or after the lecture to the junior class for economy of time. 

The objection might be raised that this method of student service would 
not supply the needs of a large clinic because of the decreased production 
and mistakes of untrained operators. However, the standard of service could 
not be much worse than that of the average technician, the volume produc- 
tion could be maintained by executive pressure, and the students would 
be trained in practical radiodontia as they could be by no other method. 
An essential to this system of instruction is competent instructors to super- 
vise the clinic. The inability or disinelination of demonstrators to apply the 
teaching of conscientious lecturers is a common weakness of college organiza- 
tions. The clinical instructors should attend the lectures until they are thor- 
oughly familiar with the subject, and have a keen interest in promoting a 
higher standard of service. 

Radiodontie interpretation can best be taught by having students study 
the evidence and give their interpretation, then modifying or correcting their 
interpretation, by directing attention to the distinctive features. A labelled 
exhibit of radiographic negatives should be collected and displayed in the 
radiodontic department to guide students in their study of interpretation. 
This should inelude specimens of normal oral structures at different ages, 
examples of the common lesions encountered, a series to emphasize differential 
interpretation, and an extensive collection of unusual pathologie manifesta- 
tions and abnormalities. After the theoretical instruction in the junior year, 
the students may be expected to have considerable knowledge of interpreta- 
tion, and this can be developed to proficiency by the proper stimulation and 
counsel. Diagnostic ability is repressed by the prevalent methods in college 
infirmaries. The examiner customarily diagnoses the dental disturbances and 
decides upon the treatment indicated, then a demonstrator directs how the 
operations are to be performed and often assists. Under this system of dis- 
couraging initiative, students are graduated with less knowledge and experi- 
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ence in diagnosis than in any other phase of practice. As the greatest aid to 
diagnosis, radiodontia must have its deserved place of importance in the den- 
tal curriculum, and be thoroughly taught to the dentists of the future. Un- 
til this is done, radiodontia will continue to remain comparatively unknown 
to a large proportion of dentists. 


American Society of Dental Radiographers 


The American Society of Dental Radiographers will hold their mid-winter 
meeting at the Drake Hotel, Chicago, Illinois, Saturday, January 30, 1926, at 
nine o’clock. A splendid program is in preparation. Arnott A. Moore, Seere- 
tary, 131 Allen Street, Buffalo, New York. 
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EDITORIALS 


Should the Forsyth Dental Infirmary Be Controlled by a University? 


HE foundation of the Forsyth Dental Infirmary for Children was a de- 
cided step forward in the recognition of the importance of dentistry as a 
public health measure. The institution was founded to assist in solving some 
of the dental problems which arise in the early years of life. It was primarily 
established to provide dental service for children, and its activities were to 
be conducted along such lines as would conserve the dental apparatus of the 


child. 


At the time of the organization of the Forsyth Dental Infirmary it was 
decided that the institution should be independent of any school or group, 
and there was incorporated in the by-laws the following section: 
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*“Article X.—Management and Conduct of Infirmary. The Management 
of any infirmary or hospital maintained by the corporation for the prosecution 
of its purposes shall not be under the control, either directly or indirectly, of 
any corporation, school, religious sect or denominstion, or be_ identified 
tlherewith.’”’ 

‘‘No person shall be refused treatment in such infirmary or hospital on 
aceount of race, color, or religion. Students and instructors in all aceredited 
dental or medical schools shall be eligible to service in any infirmary or hos- 
pital of the corporation.’’ 

It was evidently the intention of the founder to make the institution an 
independent organization not to be controlled by other corporations. It was 
to be free to follow whatever line of investigation the original corporation and 
trustees decided to follow. We are willing to admit that the management of 
the Forsyth Dental Infirmary may not have been satisfactory to every one. 
There is no institution, regardless of how well it is managed, that is beyond 
criticism. Nevertheless, the fact remains that the Forsyth Dental Infirmary, 
since its organization, has rendered a service to the public and to the profes- 
sion, and this service has been performed independent of any university or 
dental school. 

The infirmary was endowed by the Forsyth family, and it was evidently 
intended as a memorial to the family, and to show the interest they held in 
dentistry and the desire they possessed for the improvement and eare of the 
teeth of children. It is needless to mention the value of the work of Dr. Howe 
to the dental profession, which work could not have been carried out as it has 
been but for the existence of an institution such as the Forsyth Dental 
Infirmary. 

Since 1914 the infirmary has pursued a policy which has accomplished 
results, and at the present time the institution has a recognized place in the 
dental profession. Recently we find a certain university has begun to show 
an interest in the Forsyth Infirmary, an interest similar to that which other 
universities have recently shown toward independent dental schools and in- 
stitutions. In other words, the university is attempting to gain exclusive 
control of the Forsyth Dental Infirmary and asks to be given the exclusive 
rights to nominate all members of the staff of the infirmary, which, of course, 
would lead to the control of the Clinical and Research Departments. It would 
be a decided mistake and would mark a backward step in the development of 
dentistry and the importance of dentistry as a public health measure for the 
Forsyth Dental Infirmary to consider affiliation with any dental school or 
university. We are not surprised that some university would desire to gain 
control of this institution since it has been free from university control too 
long to suit the purpose of some educators. 

One need only study the policy of universities to realize that they seldom 
start a movement or investigation, but as soon as a movement or institution 
becomes sufficiently large to attract attention, some university becomes active 
to absorb it and get control of it. Dental schools were started as independent 
institutions organized by the dental profession, and it was only a few years 


ago that universities paid any attention to dentistry. Only when dentistry 
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began to be recognized by the public as of great importance to the health did 
we find a certain group of universities trying to get control of all dental activ- 
ities. It is not surprising that universities should want to absorb these 
activities. The Forsyth Dental Infirmary with its large endowment is partic- 
ularly attractive to any university ; the only surprising thing is that it has not 
been devoured by some one ere this. Many dental schools in the last few 
years have been victims of the greed of universities which have gained con- 
trol of medical and dental education and are attempting to carry out a policy 
that is a detriment both to the profession and to the public. 

The university which is trying to gain control of Forsyth Dental Infir- 
mary frankly stated that it has no more money to spend on its dental school, 
therefore, it really cannot be blamed for desiring to gain control of the 
infirmary with its large endowment. We sincerely hope that the Board 
of Trustees of the infirmary will maintain the institution as a private or- 
ganization for the development of dentistry as a public health measure and 
not allow the institution to become the victim of the greed of any university 
or school. 

University control of dental and medical schools is not the ideal of edu- 
cation, as much as many would like to have us believe. We fail to see where 
the public and the profession are to be greatly benefited with the educational 
monopoly that is striving for completion and which is well under way. The 
attempt to control Forsyth Dental Infirmary is only one of the well-laid steps 


in the scheme to eliminate all education not controlled by the universities. 
We cannot see where the public would benefit in any way by changing the 
poliey of the Forsyth Infirmary, and it is our belief that the institution should 
be maintained independently of any other institution, as was evidently the 
intention of the Forsyth family, when the infirmary was founded. 


ORTHODONTIC NEWS AND NOTES 


First International Congress of Radiology, July, 1925 


At meetings of the delegates held at this Congress the following resolu- 
tions were passed: 

1. That this Congress in London is the First International Congress of 
Radiology. 

2. That Mr. Thurstan Holland is elected President; and that at future 
Congresses the delegates shall elect the President on the nomination of the 
Country holding the meeting. 

3. That future International Congresses shall be held at intervals of 
three years, or at such intervals as the delegates at each Congress shall decide. 

4. That the next Congress shall be held at Stockholm, in 1928, and that 
Professor Gosta Forssell shall be the President, on the nomination of the dele- 
gates from Sweden. 

5. That any Country having a Radiological Society (or Societies) shall 
be entitled to send not more than five (common) official delegates to each Con- 
gress, but only one vote shall be exercised by each Country. 

6. That the Country in which any Congress is held shall be entirely re- 
sponsible for all the Congress arrangements, financial and otherwise. 

7. That Professor Gosta Forssell be appointed Chairman; Mr. Thurstan 
Holland, Vice-Chairman, and Dr. Stanley Melville (Secretary-General of the 
London meeting) Secretary of the International Delegate Committee until 
the next meeting of the delegates. 

8. That these resolutions shall be forwarded to the Editors of Radiolog- 
ical Journals with a request for their publication. 

Signed on behalf of the International Meeting of Delegates. 
C. THURSTAN HOLLAND, President. 
STANLEY MELVILLE, Secretary. 
4th July, 1925. 
London. 


Chicago Dental Society’s Annual Meeting and Clinic 
January 27, 28 and 29, 1926—Drake Hotel 


The sixty-second annual meeting and clinic of the Chicago Dental So- 
ciety will be held at the Drake Hotel, Chicago, January 27, 28 and 29, 
Wednesday, Thursday and Friday. The plans for this meeting have been 
perfected and contemplate the establishment of a new mark in program build- 
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ing. That the 1926 meeting will excel all previous records of this Society is 
witnessed by the following facts: 

1. There will appear on the literary program 256 men to present papers, 
addresses and discussions in the ten different sections, and at two noon-day 
luncheons, and the two big general session meetings. 

2. Two one-half days will be devoted to clinics: Thursday afternoon and 
Friday morning. This clinic will consist of seven types, as follows: 


(a) Progressive clinics. 

(b) Lecture clinies. 

(c) Section clinics. 

(d) Junior clinics. 

(e) Table and chair clinics. 
(f) Study club clinics. 

(2) Senior student clinics. 

There will be a total of 200 clinics; 100 to be given each half day. 

3. The President of the American Dental Association, Dr. Sheppard W. 
Foster, and Mrs. Foster will be the guests of honor at a banquet, which will 
be followed by a program of dancing and entertainment. 

4. The number of commercial exhibits will excel all previous records for 
more space has already been sold than for any previous meeting of this 
Society. 

Railroad rates have been secured for this annual meeting. 

A special invitation is extended to all members of the American Dental 
Association and to dentists living in foreign countries who are members in 
ood standing in their national societies. 

Hotel reservations should be made immediately, direct with the hotels. 

We are gratified to announce to the profession that Dr. Otto U. King, 
General Secretary of the American Dental Association, is Chairman of the 
Program Committee. 


SYNOPSIS OF PROGRAM 


Section I—Operative Dentistry: 

Essayists: Russell W. Bunting, Ann Arbor; Paul Barker, Denver; W. A. 
Chamberlain, St. Louis; R. H. Volland, Iowa City; Harold O. Hansen, Chi- 
eago; Arthur D. Black, Chicago. 

Discussers: Perey Howe, Boston; G. J. Dennis, Chicago; F. B. Rho- 
botham, Chicago; ©. Carroll Smith, Peoria; Edgar D. Coolidge, Chicago ; 
Lucien H. Arnold, Chicago; V. T. Nylander, Chicago; R. E. Blackwell, Chi- 
eago; D. N. Lewis, Lake Forest; John V. Conzett, Dubuque; Robert Cruise, 
Chicago. 

Section II—Full Denture Prosthesis: 

Essayists: F. F. Molt, Chicago; John Besser, Chicago; J. W. Crawford, 
Milwaukee; Rudolph Hanau, Buffalo; Rupert Hall, Chicago; E. Byron Kelly, 
Chicago; John B. LaDue, Chicago. 

Discussers: E. L. Dunn, Chicago; Robert Gillis, Hammond; J. B. Olech, 
Chicago; Geo. P. Brenner, Milwaukee; C. S. Bigelow, Evanston; W. A. Giffin, 
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Detroit; R. O. Schlosser, Chicago; 8. D. Green, Chicago; E. C. Pendleton, 
Chicago. 


Section 11I—Partial Denture Prosthesis: 

Essayists: Hart J. Goslee, Chicago; Stanley J. Tylman, Chicago; Walter 
F. Chappelle, Buffalo; J. J. Moffitt, Harrisburg; Robt. E. MacBovle, Chicago; 
F. E. Roach, Chicago. 

Discussers: J. C. Mortenson, Milwaukee; W. D. N. Moore, Chicago; G. 
W. Dittmar, Chicago; P. A. Pyper, Pontiac; Albert Grunne Chicago; L. C. 
3urgard, Louisville; F. VanMinden, Chicago; Raymond Bondy, Chicago; 
Clyde J. Miller, Chicago; E. I. Payne, Chicago; Geo. Meyer, Chicago; Arthur 
Skupa, Chicago; Geo. Kolar, Chicago; L. J. Weinstein, New York. 


Section IV—Oral Surgery, Anesthesia and Diagnosis: 

Essayists: . John F. Christiansen, Chicago; Jos. C. Beck, Chicago; Vilray 
P. Blair, St. Louis; Robt. H. Buck, Chicago; J. A. Heidbrink, Minneapolis; 
A. H. Barnes, Rochester; Joseph E. Schaeffer, St. Louis; J. E. Nyman, Chi- 
eago; Ralph H. Fouser, Chicago; Arnott A. Moore, Buffalo; Roy 8. Hopkin- 
son, Milwaukee; Geo. E. Meyer, Chicago; Lewis A. Platts, Chicago; James A. 
3lue, Birmingham; Louis Schultz, Sr., Chicago; W. H. G. Logan, Chicago; 
Herbert E. Potts, Chicago; F. B. Moorehead, Chicago; B. A. Morris, Chicago ; 
E. J. Ryan, Chicago; T. I. Lerche, Chicago; Stanley W. Clark, Chicago. 

Discussers: Jos. P. Wahl, New Orleans; Mary Lyons, Chicago; Frances 
Haynes, Chicago; C. 8S. Suddarth, Chicago; Chas. W. Freeman, Chicago; F. B. 
Moorehead, Chicago; Herbert E. Potts, Chicago; Louis Schultz, Sr., Chicago; 
W. H. G. Logan, Chicago; F. W. Merrifield, Chicago; Vernon M. Leech, Chi- 
eago; Edw. Hatton, Chicago; F. F. Molt, Chicago; G. R. Lundquist, Chicago ; 
QO. H. Helmer, Chicago; R. W. Lee, Chicago; R. I. Lewis, Chicago; A. E. 
DeRiemer, Chicago; Howard C. Miller, Chicago; I. G. Jirka, Chicago; W. 8. 
Heermans, Chicago; Jos. G. Wiedder, Chicago; M. G. Fox, Chicago; E. C. 
Ilume, Chicago. 

Section V—Orthodontia: 

Essayists: Max E. Ernst, St. Paul; Frank M. Casto, Cleveland; M. J. 
Buckley, Chicago; Thos. L. Grisamore, Chicago. 

Discussers: A. Florence Lilley, Chicago; Mary Newell, Chicago; W. A. 
Murray, Evanston; J. C. MeGuire, Evanston; Asa J. LaGrow, Oak Park; 
H. W. MeClain, Chicago; F. B. Noyes, Chicago; L. 8S. Lourie, Chicago. 
Section VI—Periodontia: 

Essayists: . Pieree Anthony, Philadelphia; Thos. B. Hartzell, Minneap- 
olis; Perey Howe, Boston; E. A. Schmuck, Chicago; C. H. Schott, Cincinnati; 
If. W. MaeMillan, Cineinnati. 

Discussers: Thos. B. Hartzell, Minneapolis; Chas. A. Elliot, Chicago; 
Fk. B. Noyes, Chicago; G. R. Lundquist, Chicago; F. W. Merrifield, Chicago. 
Section VII—Mouth Hygiene and Preventive Dentistry: 

Essayists: Isaae D. Rawlings, Springfield; G. H. Wandel, Iowa City; 
Grace Rogers Spalding, Birmingham; Wm. F. Whalen, Peoria; M. H. Killip, 
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Chicago; Louis Ottofy, Chicago; Arthur D. Black, Chicago; Herman N. 
Bundesen, Chicago; John M. Dodson, Chicago; Edward L. Pettibone, Cleve- 
land; Evelyn C. Schmidt, Chicago. 


Section VIII—Public Health and Educational Exhibits: 
Food and Nutrition Exhibit; General Health Examinations; Dental and 
Radiographic Examinations with Diagnosis. 


Section IX—Roentgenology: 

Essayists: Howard R. Raper, Albuquerque ; Edmund Kells, New Orleans; 
C. O. Simpson, St. Louis; Ira C. Brownlie, Denver. 

Discussers: Arnott A. Moore, Buffalo; Frank J. Bernard, Chicago; Hol- 
lis E. Potter, Chicago; A. C. Tenney, Chicago; C. F. B. Stowell, Chicago; 
M. J. Hubeney, Chicago; F. F. Molt, Chicago. 


Section X—Pathology, Materia Medica and Therapeutics: 

Essayists: Jos. lL. Miller, Chicago; C. N. Johnson, Chicago; Russell Lb. 
Haden, Kansas City; P. G. Puterbaugh, Chicago; E. D. Coolidge, Chicago ; 
W. G. Skillen, Chicago. 

Discussers: Arthur D. Black, Chicago; U. G. Riekert, Ann Arbor; Edw. 
Hatton, Chicago. 

_ CLINICS 
National Clinic Day: 

One hundred clinicians from outside Chicago will give clinies on all 

phases of dental technie and operation. 


Chicago Cline Day: 
More than one hundred Chicago clinicians will present demonstrations 
similar to the national clinicians. 


GENERAL SESSIONS 


Two general sessions will be held, one on Wednesday evening, and the 
other Thursday noon. 

A man of national prominence, outside the field of dentistry, will ad- 
dress the Wednesday evening gathering, while the Thursday session will be 
in the nature of a good-fellowship luncheon. 


BANQUET 


The annual banquet, to be held on Thursday evening, will be in honor 
of Sheppard W. Foster, President of the American Dental Association. <A 
short speaking program, with several entertainment features, will provide a 
delightful time for those who attend. Dancing will follow the dinner. 


RAILROAD RATES 


A rate of one and one-half fare for the round trip has been granted by 
the railroads. A one-way ticket to Chicago should be purchased and a cer- 
tificate obtained from the selling agent. This certificate, when validated at 
the Drake, by the special agent of the carriers, entitles the purchaser to one- 
half fare for the return trip. 
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MEMBERS OF THE AMERICAN DENTAL ASSOCIATION AND OF FOREIGN DENTAL 
SOCIETIES WELCOME 


A most cordial invitation is extended to members of the American Dental 
Association and of foreign dental societies to attend this annual event. The 
Chicago Dental Society bids you welcome! 

M. M. Printz, President; Hugo G. Fisher, Secretary, 25 E. Washington 
Street. 


New York Society of Orthodontists 


New York Society of Orthodontists, Midwinter Meeting, held December 
9, 1925, Hotel Vanderbilt, New York City. 

Photographic Exhibit—-Members placed on display cameras, lighting 
equipment, screens, apparatus for developing and printing, methods of mount- 
ing, filing, ete. 

Afternoon Session.—Devoted entirely to Photography. B. E. Lischer, of 
St. Louis, addressed the Society on Photography for Orthodontists—formal 
discussion by L. A. Jones, head of Physies Dept. of the Research Laboratory, 
Eastman Kodak Co., Rochester, N. Y., followed by general discussion. 

Evening Session.—Thaddeus P. Hyatt on Prophylactic Odontotomy as 
related to Orthodontia—formal discussion by Chas. F. Bodecker, Henry W. 
Gillett, Wilber M. Dailey and J. Lowe Young, followed by general discussion. 

The next meeting of this Society will be held in March, 1926. Many of 
the Committees of the First international Orthodontic Congress will report 
in detail, besides a very interesting orthodontic program arranged by the 
Executive Committee. For further information apply to Dr. Chas. A. Spahn, 
Sec., 121 East 60th St., New York City. 


Notes of Interest 


For the increased convenience of patients, Dr. Archie Brusse announces 
the establishment of an additional office at 206 East Tenth Avenue, Arlington 
Apartments, Denver, Colo. Practice limited to orthodontia. 


Dr. Herman W. Cook, formerly of Atlanta, Ga., has associated himself 
with Dr. W. J. Fitzpatrick, 306-8 Calumet Bldg., Miami, Florida. 
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